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(54) REVERSIBLE THERMAL RECORDING MEDIUM 

(57) A thermosensitive reversible recording material having a thermosensitive recording layer formed on a sub- 
strate sheet and including a substantially colorless dye precursor and a color developing agent capable of reversibly 
color-developing and erasing the dye-precursor, in which the color developing agent comprises an aromatic compound 
of the general formula (1) and optionally an overcoat layer preferably containing an electron-beam or ultraviolet-ray 
cured polymer is formed on the thermosensitive recording layer, 
general formula (1): 



R 1 - — SOtNIICNH — C^L 

|| Y - 

0 



( 1 ) 



CJI 



ft I' ! A ■ I 



[R « naphthyl or lower alkoxy-substituted phenol group, Y « -NHCO-. -SCONH-, -CONHCO-, -NHCONH-, -OCO- 
NHCOO-, -NHCOS-, -S-, -NHCONHSO r , -O-, -OCSNH-, -CONHNH-, -OCONHS0 2 - ( -CO-, -SCSNH-, -NHS0 2 - 
CONHS0 2 -, -OSO2-, -NHCSNH-, or -N=CH- groups, n = integer of 1 1 - 30] 
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The present invention relates to a thermosensitive reversible recording material capable of beina recorded bv eninr 
%^J^^ T a8ed M by COlo ™*^> ™« " Elding the color^ievelopi^ 
SSiTriS? ^P^^e More particularly, the present invention relates to a ttermosensitiv iweSS^S 

SS^^i 1^ ?k jma96S haVinfl a hi9h COntrast on a whit * having a goS taJSSffi 

characteristic and capable of being repeatedly color-developed and color-erased many times 

Background Art 

Generally, since a thermosensitive recording apparatus is compact and cheap and is easy to maintain * than™ 

No ^S^^f wf,'^"*' 8 " C °" : '" ,g ma,erlal! ■•O****' in J«P»nese Unexamined Patent Publications 

have 0 bern^piS the ab ° Ve - mentioned demands ' vartous *P" of reversible thermosensitive recording materiais 
For example, in Japanese Unexamined Patent Publications No. 63-107,584, No 4-78 573 and No a a7« 

ca^ 

matenel capable of recording colored images on a white ground, namel'a papeMike mSSSSStl 3£S* 

m^o^J 10 ! 60 ' Vine th u1 ab u ove - mention ed problems of the conventional reversible thermosensitive recordino 
IEZ^y^^JF"*** thermosensitive recordi "fl serial using a conventional dye JSS^TiSSSi 
JSSSZP* ? matSria,S 8nd CSpab,e °' reversibly recordin 9 with the «y* * known. The , iy Tty^e rev^We 

ESJSSSir T eas 'l , : ecord co,ored ima ° es in a Sround. and utilizes a change in +£^S££t 
engthdue to heating condrt.ons, and the resultant recorded images have relatively high contrast As the abovL^ 
tioned dye type reversible thermosensitive recording material, the following systems are kSn above " men - 
In Japanese Unexamined Petent Publications No. 58-191.190 and No. 60-192,691. a system usino as adevaion 

SorS?L° a t^ fi ° r r° r0e,U f 0 '- HOWeVer " tWS tyPe ° f SyS,em iS d ^an»ageousrS 
colored images needs water or water vapor, the color-erasing apparatus must have a large size 

Japanese Unexamined Patent Publications No. 60-264.285 and No. 62-1 40 881 disclose a svstsm ...in.-, o 
chromic materia, with hysteresis. This type of system is disadvantageous in Z^tT^orTZ^^ 
perature range is limited In both the upper and lower limits thereof, the apparatus for th syiem™ ^ cotoS and 
there is a limitation In the temperature during utilization » ™ me system is complicated and 

an S^'h?^ ^ 6n i Publication No - 63-173,684 discloses a system using, as a color-developing agent 
an ascorbic acid der.vat.ve. This System is disadvantageous in that in erasing the colored images, erasure canS Se 
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fully effected. 

Japanese Unexamined Patent Publications No. 2-188,293 and No. 2-188,294 disclose a system In which a salt of 
a specific organic add such as gallic acid with a higher aliphatic amine is used as a color-developing agent. This system 
is, however, disadvantageous in that since the color-developing reaction and the color-erasing reactions are competitive 
5 with each other, it is difficult to control the reactions so as to selectively promote only one of the reactions, and colored 
images with a high contrast are difficult to obtain. 

Japanese Unexamined Patent Publications No. 5-124,360 and No. 6-210,954 disclose a system using, as a color- 
developing agent, a phosphoric acid compound or phenol compound each having a long chain alkyl group. This system 
is, however, disadvantageous in that the colored images may be not fully erased and the storage property of the colored 
w images may be insufficient. 

Further, when the reversible thermosensitive recording material is subjected to repeated color-developing and 
color-erasing procedures, the thermosensitive recording layer may be separated from the support material of the 
recording material, or may be cracked so that the resultant quality of the images is degraded. 

To solve the above-mentioned problems, Japanese Unexamined Patent Publication No. 6-344,672 and No. 6- 
16 344,673 provide a method of coating a reversible thermosensitive recording layer comprising, as a color-developing 
agent, a phenol compound having the above-mentioned long chain alkyl group with an overcoat layer cured by an elec- 
tron beam irradiation. The overcoat layer protects the thermosensitive recording layer and contributes to increasing the 
repeatable number of the color-developing and color-erasing procedures. However, the storage stability of the resultant 
colored images is insufficient. 

20 As mentioned above, although various types of reversible thermosensitive recording material have been disclosed, 
each of them has various disadvantages. Therefore, no reversible thermosensitive recording material having a practi- 
cally satisfactory performance has been obtained. 

Disclosure of the Invention 

25 

The present invention is intended to provide a thermosensitive reversible recording material capable of recording 
colored images on a white ground, of effecting color-development and color-erasure of the images only due to differ- 
ence in heating conditions and of forming colored images having a high contrast, the colored images having an excel- 
lent storage property. 

30 The inventors of the present invention have made extensive studies focused on a dye-type thermosensitive revers- 
ible recording system in which a reaction between a dye and a color-developing agent is utilized, to provide a thermo- 
sensitive reversible recording material capable of reversibly forming and erasing colored images thereon only by 
heating, of exhibiting a high contrast between the color-developed portions and the color-erasure portions, and of 
repeatedly effecting the reversible heat-color-development and color-erasion. As a result of the study, it was found that 

35 the target thermosensitive reversible recording material can be obtained by using, as a color-developing agent, a non- 
phenolic, sulfonylurea compound having a long chain alkyl group. The present invention was completed on the basis of 
this finding. 

The thermosensitive reversible recording material of the present invention comprises 

40 a substrate sheet, and 

a thermosensitive recording layer formed on the substrate sheet and comprising a colorless or light colored dye 
precursor and a color-developing agent capable of reversible color-developing and erasing the dye precursor, 

characterized in that the color-developing agent comprises at least one aromatic compound of the general for- 
45 mula(1): 

R 1 — SOiNHCNH {T^ ( „ \ 

50 CI 



wherein R 1 represents a member selected from the class consisting of a naphthyl group, and a phenyl group 
substituted with at least one lower alkoxy group, and Y represents a member selected from the class consisting of diva- 
55 lent groups of the formulae: 
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NHC-, -SCNH-. -CNHC-. --NHCNH-. 
» u » » ii 

0 O 0 0 0 



-0C-. -NHC0-. -NHCS-. - S -. -NHCNHSO, 

10 I' It (I ii 

0 0 0 0 



IS 



so 
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- 0 -OCNH-. -CNMNH-, -OCNHSO 
» ii ii 

S O O 



-C-. -SCNH-,. -NHSO,-, -CNHSO 
» l li ii 



o s 



II 

0 



-OSO, -NHCNH-. and - N = C H -, 

ii 
S 



and n represents an integer of 11 to 30. 

materia, is preferably an ele^bZ ^Xrav<^XZT^ t P °' ymeriC material> * nd *• pplymeric 
** of being cured by irradiation by an electron beam TJu J^UaT ^saturated compound capable 

sensitive recording laye" end the ^Z?r£^^Z™ y ^ bStWeen ^-mentioned thermo- 
40 Brief Description of the Drawing 

is Best Mode of Carrying out the Invention 

the thermosensitive recording laye and after the ^^^5^ TW- aPP ' yin9 8 heatin ° pr0cedure t0 
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"ety in the sulfonylurea group is activated by the sulfonyl moiety adjacenftfieTeto arid exhibits aTiigKrorortwelbping 
activity for a basic leuco dye, the color-development of the dye occurs, and when the color-formed material is heated to 
a temperature not higher than the color-developing temperature, the long chain alkyl groups HC n H 2n+i groups) in the 
color-developing agent are orientated so as to induce a crystallization of the color-developing agent, and thus the dye 
5 is separated from the color-developing agent so as to make the color disappear. 

Generally, the heating temperature for the color-development is 80°C to 1 80°C, and the heating temperature for the 
color-erasion is in the range of 50 to 120?C and lower than the heating temperature for the color-development. Gener- 
ally, while the color-development is carried out by using a thermal head which is easy to rapidly cool after heating, the 
color-erasion is carried out by holding the material at a color-erasing temperature range lower than the color-developing 
10 temperature, and heating and cooling rates do not need to be controlled. The temperature holding time for the color- 
erasure is preferably 0.1 second or more. 

The color-developing and erasing procedures will be explained in detail with reference to Figure 1 . 
In Fig. 1 , when a non-recorded recording material held in condition A is heated, the temperature of the recording 
material increases through condition B and the color density rapidly increases at a temperature T 2 , and after passing 
75 through condition C, the color-developing reaction is completed and the recording material reaches condition D and 
exhibits a highest color density. When the material is rapidly cooled from the condition D to room temperature, the 
recording material passes through condition E and then reaches condition F. The condition F is a condition in which the 
developed color is maintained at room temperature and in the condition F, the recording of the images is completed. 
When the recorded images are heated and maintained in a temperature range , the color density of the images grad- 
20 ually decreases, passed through condition G and reaches condition A* in which the colored images are completely 
erased. Further, the recording material is cooled to room temperature and reaches condition A. The condition A is a 
condition in which the color-erased condition is held at room temperature and the color-erasure Is complete. The color- 
developing and erasing cycle is reversible and can thus be repeated. 

In the thermosensitive reversible recording material of the present invention, the color-developing agent contained 
25 in the thermosensitive recording layer comprises at least one aromatic compound of the formula (1). In the formula (1), 
R 1 represents a naphthyl group or a phenyl group substituted with a lower alkoxy group, preferably alkoxyl group having 
1 to 4 carbon atoms and is preferably selected from, for example, the groups of the formulae: 




45 The long chain alkyl group (— C n H 2n +i) in the compound of the formula (1) must has the number n of carbon atoms 
of 1 1 or more but not more than 30. The number n of carbon atoms in the long chain alkyl group is preferably 14 to 21 . 
When the carbon atom number n of the long chain alkyl group is less than 11, the resultant color-developing agent 
exhibits an insufficient color-erasing property for practical use. Also, when the carbon atom number is more than 30, the 
resultant compound exhibit a reduced color-developing activity and thus is unsatisfactory in practice. 

so The aromatic color-developing compounds of the formula (1 ) may be employed alone or in a mixture of two or more 
thereof. 

The above-mentioned aromatic compound of the formula (1) can be selected from those of the formulae (2) and (3): 



55 
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CIUG — £^—s- NIICNil— X — CCH i^r> — CH, (2) 



0 0 



and 




0 

S-NHCNIl-(^X^CH 2 ^ CH, ( 3 ) 



in which formulae (i) and (2), X represents a — NHCO— , — NHCOO— or — NHCOS— group, and n' represents an 
integer of .15 to 20. 

The N-fp-methoxybenzenesulfonyO-N'-phenyl urea compounds of the formula (2) include the following compounds. 

N-Cp-methoxybenzenesulfonylJ-N'-K-fn-octadecanoylaminoJphenyllurea, 

N-(p.methoxyben2enesulfonyI)-N , -[4-(n-eicosanoylamino)phenylJurea^ 

N-^methoxybenzenesulfonylJ-N'^-fn-docosanoylaminoJphenyqurea, 

N-Cp-methoxybenzenesulfonylJ-N'-IA-tn-hexadecyloxycarbonylaminoJphenyllurea, 

N-tp-methoxybenzenesulfonyO-N'^^n-eicbsyloxycartonylaminoJphen^urea, 

N-fp-methoxybenzenesulfonylJ-N^^-ftn-hexadecylthioJcarbonylaminoJphenylJurea, and 

N-Cp-methoxybenzenesulfonylJ-N'-^-f^-octadecylthioJcafbonylaminoJphenylJurea. 

The N-(2-naphthylsulfonyl)-N'-pheoylurea compounds of the formula (3) include the following compounds. 



N-(2-naphthylsulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea, 
N-(2-naphthylsulfonyl)-N , -[4-(n-eicosanoylamino)phenyl)urea, 
N-(2-naphthylsulfonyl)-N , -[4-(n-docosanoylamino)phenyl]urea, 
N-(2-naphthylsulfonyl)-N'-[4-(n-hexadecyloxycarbonylamino)phenyl]urea ( 
36 N-(2-naphthylsulfonyl)-N44-(n-octadecyloxycarbonylamino)phenyl]urea. 
N-(2-naphthylsulfonyl)-N , -[4-(n-eicosyloxycarbonylamino)phenyl]urea, 
N-(2-naphthylsulfonyl)-N44-{(n-hexadecylthio)carbonylamino}phenyl]urea, and 
N-(2-naphthylsulfonyl).N , -[4-{(n-octadecylthio)carbonylamino}phenyl]urea. 



The aromatic compounds of the formula (1) include the compounds represented by the following chemical formu- 
lae. 

— : ChfinuCfll fPrmUfl Compound ft g> i 

CIUO— <T~V- SOcNIICN!!— {~ )>— NUC — C Jh . . , 1 
^-^ II II (n« 11-30) ~ 

0 0 
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Chemical formula ; CgmpQUnd Ha, 



C.I-U0-O > - s °«NIICNII-(~~)-NHC- C.-H't.-i 

0 0 



30) 



0~ so, T ,, "^^ N %"o'=n~3o) 

o o 



Cll 



.O-Q-SO^IICNIl-O-CNH-Cah.-^ 



30) 



CH.O-Q- S0.N1ICNH-Q- JO- ft"-^) 

0 o 



CII 3 0-O- S0 ' N,l S N,| -O- 0 r('n=n~30) 

0 o 

CII^-Q-SO.NIICNH-Q-NHCNH-CJ^.., 
0 0 



1 1 — 30) 



C,lb0-(3~~ SO.NIICNII-^}- SOtNH- C.H,.. 



30) 



ClUO-Q-SO.NIICNIl-O-NIICO-C.Jh lfi 
so 0 0 
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— i Chemical formula Compound Nn, 

C II , 0 S 0 a N II C N U ° S N " " 'i* 1 i ^ 3 b ) 11 



Cll 



l0 -Q-SO:NIICNII-(>NHC S -C ; in nLso) 11 



Cll,0 

(V- SO,NIICNII-(^— SCNII- C..H,.., 13 
|| || (n= 11-30) 

20 0 0 

CIUO — <^ ^ — SO, NIICNII -("")— NHCO-C.. H,,,, _ v li 
|| || (n= 11 — 30) 

» OS 

C * M # 0 — C~ ^ — SO.NIICNH — ("")— NHCS-C.Hi.ji • li 

n \—P || (n= 11 — 30) 

30 OS 

/T-C^y- SO s N1ICNII — C\- NHC- C„H»... % Ig 
tfyjr || || (n= 11-30) 



/r-C^— SOtNHCNII— ^V- NHC0- C.,H,»*, % 12 

py-s ii ii en = 1 1 — 30) 

\— ' 0 0 



/T-C^— SO.NIICNH — d>— CNH- C. II * . * t 11 
« f Vf 7 ^ • II II (n= 11-30) 

\— ' 0 0 



/~V-S0,NIICNII— (~"V- CO- C.Hi.-4 . 19 
V/ II W || ( n - 11-30) 



0 0 
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Chemical formula _ Compound NQl 



^^>_ S0,NHCN..-O- NHCNH- C.H_ s . ;i _ 3o) U" 



^>-S0,NHCNI 1 -O-S0,NH-C.H,.. i _ 30) 




22 



SO, N..CN.I-0- °S NH - {" 1 1 i L 30) U 



S0.NHCNH-O- NHCS- C. H. . ^ jo) . U 



f~\— S0,NIICN.I-{"~V- SCNII- C.H,.-, _ v i5 
\y || || ( n = 11 — 30) 

O 0 0 



SOjNIICNII— 4 >— NIIC0- C.,IIj„ . i % 
|| • || (n= 1 1- 30) 

0 S 



y—f^y. SO, NIICNII— <f~^ — NIICS- C-H,. T , 27 
45 \_J^ 11 S Cn== 11 — 30) 



/ % — SO* NIICN11 — <C ^> — NIIC - C II s „ . , 28 
V-< II ^ II (n=ll~30) 

O 0 0 
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SOjNIICNH 
0 
0 



-Q 



NHC- CH,.*, 
II <n= 11 — 30) 
0 



29 



IB 




SO,NHCNII — < 



CNH — 4 }— NHCNH- C.Hi.., 
» ^-^ II Ch = 1 1 — 30) 
0 0 



20 



2B 




SOjNHCNII— £^>- 
0 



NHCO- CHi „ ♦ i 
II ( n = 11 — 30) 
0 



21 



30 



<f~V- SOjNIICNII- 



>— 0CNH- C„H, a * , 
* II (n= 11-30) 
0 



32 
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The aromatic compounds of the formula (1) usable for the present invention can be synthesized, for example, by 
tne following reactions. 



40 



AS 



+ R» - SOiNHCOCH, 
V — Ci. Ha * + i II 

0 



Compound (A) Compound (B) 
: * Compound of the formula (1) 



so in the above-mentioned formula, R 1 . Y and n are the same as defined above. 

As a material compound (A) as mentioned above, the compounds of, for example, the following formulae can be 
employed. 
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II, N- 



NHC — Cm. II-s ( A - 1 ) 

II 
0 

NIIC0- C.lli^i ( A - 2 ) 

II 
0 

NHCS- C.H,.*,. ( A - 3 ) 

II 
0 



The compound (A-1) usable as a material compound for the above-mentioned reaction is obtained, for example by 
synthesizing an anilide by a reaction of 4-nitroaniline with an acid chloride of a reactive long chain aliphatic carboxylic 

ss acid, and then reducing the nitro group to an amino group by a catalytic hydrogen-addition reaction. Also, the material 
compound (A-2) can be obtained, for example, by reducing N-(4-nitrophenyl) carbamic acid ester which is obtained by 
areaction of 4-n.trophenyl isocyanate with a long chain aliphatic alcohol, by a catalytic hydrogen addition reaction Fur- 
ther, the material compound (A-3) can be obtained, for example, by reducing N-(4-nitrophenyl) thiocartjamic acid S- 
ester which is obtained by a reaction of 4-nitrophenyl isocyanate with a long chain aliphatic thiol, with tin chloride under 

30 an acidic condition. ✓ 

In the above-mentioned reaction, the compound (B) used as a material is selected from, for example, the following 



compounds. 




ClhO — SO:- NHCOCll, ( 13 - 1 ) 

0 



SO*- NHCOCHj 

II ( B - 2 ) 

0 ^ 



The material compound (B-1) can be produced, for example, by preparing a sodium salt of p-methoxybenzenesul- 
fonamide by a reaction of p-methoxybenzenesulfonamide with sodium methylate in a lower aliphatic alcohol reacting 
the p-methoxybenzenesulfonamide sodium salt with a carbonate compound represented by the following general for- 
mula: 

(F^OkCO 

wherein R, represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, to prepare a sodium salt of p-meth- 
oxybenzenesulfonylcarbamate. evaporating away the above-mentioned lower aliphatic alcohol from the resultant reac- 
tion mixture, dissolving the above-mentioned sodium salt in water, and neutralizing the resultant solution with an acid. 
In the producing method of the material compound (B-2), for example, 2-naphthylsulfonamide is reacted with 
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RjOCC? 
I 

o 



eomS^m cific ' imitation t0 the rea «'°n ^edia for the reaction of the material compound (A) with the material 

anil-nof^oran 3^iethylamino-7.(o^loroanilino)fluoran. S^iethyte 
XS^^'ST ^ e *r m --^ethy1f,uoran. 3«ydoLrf«^ 

SeS^ ft^^ 5T' l,n ° )f,UOraa 3 - di ("-P^yl)amino-6-methyl-7-anilinofluoran. a-IN.^-ethoxypropyn- 
E22EEE^^ 3-(N-n-hexyl-N-ethylamino)-7.(o-chloroanilino) fluoran. 8?n3SS332. 

u^lS^ " Propane and Ul 

These dye precursory compound may be employed alone or in a mixture of two or more thereof 

^Iffi^^nS^ 88 1009 38 ,h6 C ° nVenti0na ' -developing agent doeslt obstruct tne 

1 1 ^ C ^7 enti °K al color - devel0 P in 9 agent may be selected from 2.2-bis(4.hydroxyphenyl)propane (bisohenol ai 
1.1-bis(4-nydroxyphenyl)-l-phenylethane. 1.4-bis[1-methyM.(4^hydroxylph^ 

hydraxyphenyOethylJbenzene. dihydroxydiphenylether (Japanese UneSXnS Patenl i^Sffi 
ry p-hydroxy-benzoate (Japanese Unexamined Patent Publication No »-W4^£SS^At^S^ 
pyloxydi P henylsu«one (Japanese Unexamined Patent PuSton No ^^tlS^^tSSSSiS 

S^r^'diaK^ (Japanese Unexam^atent t&SSVZ 

^u^^i^J^^^ 1 ^ 6 (Japanese Une * amin «> Patent Publication No. 60-208.286) N-fo- 
N^n-totS N-(p.toluenesulfony.).NXo.to!y.)urea 
abLi^^^ N-(p.toluenesulfonyl).N'*en 2 ylureaS,e 
* are d.sclosed m Japanese Unexamined Patent Publication (Kbkal) No. 5-32 061) and I 4 U'iiste- 
toluenesulfonylam-nocarbonyl^ 4.4^is(o.toluenesu.fony.aminoca ( bonS 
m^phenJ^^^ diphenylmethane. 1*W*^™^ 

m no;pnenyioxy]ethane. 4.4*is(p-toluenesulfonylaminocarbonylamino)diphenylether and 3 a'-bisfn- 

p^is 

opti^y^ 

ZSESZtSZ u examp '% 0xalic add ( Ja P--e Unexamined plT&ttSS 

methylbenzyl) oxalate (Japanese Examined Patent Publication No. 5-62.597. 1 .2-bis(m.tolyloxy) ethane Uaoanese 
Unexam,ned Patent Publication No. 60-56.588). diphenyisu.fone (Japanese Unexamined pSpSSSS 
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15,667), and N-benzylbiphenyl (Japanese Unexamined Patent Publication No. 60*82,382). These compounds have 
such a performance that the color-development of the thermosensitive reversible recording material can be effected at 
an increased color density and further such a performance that the color-erasing reaction is promoted and the reversi- 
bility is enhanced. 

5 in the present invention, the thermosensitive recording layer may further contain waxes and pigments in an amount 

which does not hinder the effect of the present invention. 

The waxes may be selected from conventional waxes, for example, paraffins, amide-based waxes, bisimide-based 
waxes and metal salts of higher fatty acids. However, it is preferable that, since a zinc salt of a higher fatty acid con- 
tained, as a wax, in a large amount in the thermosensitive recording layer may cause the color-erasing effect to be 

io decreased with increase in the repeating numbers of color-developing and erasing procedures, and the erasion of the 
colored images to be imperfect, the addition amount of the higher fatty acid zinc salt wax is 1% or less based on the 
total dry weight of the thermosensitive recording layer. 

As the above-mentioned pigments, for example, inorganic fine particles, for example, silica, clay, calcined clay, talc, 
calcium carbonate, zinc oxide, titanium dioxide, aluminum hydroxide, zinc hydroxide, barium sulfate, and surface- 

1$ treated calcium carbonate and silica fine particles; and organic fine particles, for example, urea-formaldehyde resin, 
styrene-methacrylic acid copolymer and polystyrene resin fine particles may be used. 

The above-mentioned components of the thermosensitive recording layer of the thermosensitive reversible record- 
ing material of the present invention are bonded to the substrate sheet with a binder. For the binder, use may be made 
of water-soluble polymeric materials, for example, various types of polyvinyl alcohols which have different molecular 

20 weights from each other, starch and derivatives thereof, cellulose derivatives, for example, methoxy cellulose, car- 
boxymethyl cellulose, methyl cellulose, ethyl cellulose, etc.; sodium polyacrylate, polyvinyl pyrrolidine, acrylic acid 
amide-acrylic acid ester copolymer, acrylic acid amide-acrylic acid ester-methacrylic acid terpolymer, alkali metal salt 
of styrene-maleic anhydride copolymer, poiyacrylamide, sodium alginate, gelatine, casein, and so on; and latexes of 
polyvinyl acetate, polyurethane, styrene-butadiene copolymer, polyacrylic acid, polyacrylic acid ester, vinyl chloride- 

25 vinyl acetate copolymer, polybutyl methacrylate, ethylene-vinyl acetate copolymer, styrene-butadiene-acrylic terpoly- 
mer, etc. 

In the thermosensitive recording layer of the thermosensitive reversible recording material of the present invention, 
preferably the dye precursor is contained in a content of 5 to 40% by weight, the color-developing and agent is in a con- 
tent of 5 to 50% by weight, based on the total dry weight of the thermosensitive recording layer. If the content of the 

30 color-developing agent is less than 5% by weight, the resultant thermosensitive recording layer may exhibit an unsatis- 
factory color-developing performance. Also, when the content is more than 50% by weight, the color-developing per- 
formance may be saturated, the contrast between the color density in the color-developed condition and that in the 
color^erasing condition may not be specifically enhanced, and thus an economical disadvantage may occur. 

Also, generally, the content of the sensitizing agent is preferably 5 to 50% based on the dry weight of the thermo- 

35 sensitive recording layer. When the content of the sensitizing agent is less than 5% by weight, the color-erasion-pro- 
motlng effect may be insufficient, and when the content is more than 50% by weight, the color density of the colored 
images may be insufficient 

When waxes and pigments are contained in the thermosensitive recording layer, the contents thereof are preferably 
5 to 20% by weight,, more preferably 10 to 50% by weight, respectively. Also, the content of the binder is 5 to 20% by 
40 weight in genisral. 

The substrate sheet usable for the thermosensitive reversible recording material is selected from paper sheets 
(including acidic and neutral paper sheets), coated paper sheets produced by coating a pigment or latex on the surface 
thereof, laminate paper sheets, synthetic paper sheets produced from, for example, a polyolef in resin, plastic films, for 
example, polyolefin, polyester and polyimide films, glass plates and electroconductive rubber sheets, which are usually 
45 used for the conventional thermosensitive recording sheets. On at least one surface of the substrate sheet, a coating 
liquid containing the above-mentioned necessary components is coated and dried to provide a thermosensitive revers- 
ible recording material. The thermosensitive recording layer is preferably in an amount of 1 to 15 g/m 2 , more preferably 
2 to 10 g/m 2 on a dry basis. 

In the thermosensitive reversible recording material of the present invention, optionally an undercoat layer is 
so formed between the thermosensitive reversible colored image-forming layer and the substrate sheet. 

Also, on a back surface of the thermosensitive reversible recording material of the present invention, a back layer, 
may be formed to prevent a blocking phenomenon occurred when surfaces of the recording materials are brought into 
contact with each other, to restrict the penetration of water and oily substances through the back surface, and to control 
the curling of the recording material. 
55 In the thermosensitive reversible recording material of the present invention, when the color-developing and eras- 
. ing procedures are repeatedly applied to the thermosensitive recording layer, the thermosensitive recording layer may 
be cracked, and/or the thermosensitive recording layer, may be separated from the substrate sheet, so as to decrease 
the quality of the recorded images. The number of times the color-developing and erasing procedures can be carried 
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~. «™ -™o„ ,« u ,« quainy ot we recoraea images (which number will be referred to as repeating durability here- 
.natter) is variable depending on the use. Generally, the repeating durability is preferably 30 times or more 

fr^™^^ 6 "" 086 ' 18 ^ 6 rever6ible recordin 9 material « *e invention, the thermosensitive 
SS^SSTi? f 2 w 80 ° VerCOat ' ayer com P risin 9 a P° lvmeric serial as a principal component. The poly- 
me icmatenal. s preferably a curing product of an electron beam or ultraviolet-ray curable organicunsaturated com- 
pound by .rrad,at.on of electron beam or ultraviolet rays. In the above-mentioned overcoat layer. Ee prinS 
component thereof consisting of a resin is three dimensionally cross-linked in the curing procedure by irradiation with 

EESTJSr or and thus the resultant overcoa, layer nas a var * S 

^.stance in comparison wrth those of the conventional overcoat layer formed from a non-cross-linked resin, for exam 

S^JSSJS H 6 I efore ; , l hen heat PreSSUfe and Shearin9 8tress are a PP |ied to the thermosensitive reversible 
recording matenal provided wrth the overcoat layer by a thermal head for color-developing and by a heating plate for 

fayer" ^ ,h6rm0SenSitiVe ^ a " d •» — *•> ailing 

The organic unsaturated compounds curable by an electron beam or ultraviolet rays and usable for the overcoat 

Kl!; e „ therm08e, ; SitiVe reVerSib,e reC ° rding ma,6rial ° f the present invention - <»" ^e selected fZ for 2££ 
the following groups of compounds. H 

ilS a it a Jl m ! th ! Cr ^ a ^ C r P °r d8 , ° f aliphatiC a,COho,s • cydoaliphatic alcohols, aromatic moiety-containing 
aliphatic alcohols, and polyalkylene glycols; 

(2) acrylate and methacrylate compounds of addition reaction products of aliphatic, cycloaliphatic and aromatic 
moiety-containing aliphatic alcohols with alkyleneoxides; aromanc 

(3) polyacryloyl and polymethacryloyl alkylphosphate esters; 

* SEK^ ^ P0 ' y0,S « ,6aSt 006 -^-^cted from the group consisting 

SS^SKS^ with polyols and at ,east one member selected ,rom the 9roup consi8 ^ - 
E S^Sffi""* 0 ^ with at least one member selected ,rom the 9roup consi6tin9 of -y ,ic 

wioJ 5 ^' 68 ° f L°[ 9aniC unsaturated compounds of the above-mentioned groups (1) to (7) are polyurethane acr- 
ylates havmg . polybutadiene skeleton, polyurethane acrylates having a hydrogenated polybutadiene skeleton, p£y. 
urethane acrylates having a polyolefin skeleton, polyurethane acrylates having a hydrogenated recinol (hardened 

TSZtZV^T^It ac r ateS (f0r examp,e ' meth * «M a ^ la * ^ a crylate, steary! aciyfate aS 

22 f^ff' 5^ pvrro,idone - N-acryloylmorpholine. 2-hydroxyalkyl(meth)acrylates (for example. 2- 
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate 2- 
hydroxybutyl achate and 2-hydroxybutyl methacrylate). tetrahydrofurfuryl acrylate. tetrahydrofurfuryl methacrylate 
caprolactone-modified tetrahydrofurfuryl acrylate, cyclohexyl acrylate. cyclohexyl methacrylate, dicyclohaxVTacS 
ZSZJISSL!^"^ methacrylate. benzyl acrylate, benzyl methacrylate, ethoxydiethyleneglycol aaylate.' 
methoxytr ethyleneglycol acrylate. methoxypropyleneglycol acrylate, phenoxypolyethyleneglycol acrylate. phenoxy- 
polypropyleneglycol ecrylate. nonylphenoxypolyethyieneglycol acrylate. ethyleneoxide-modrfied phenoxyacrylate non- 
ylphenoxypolypropyleneglycol acrylate, N.N-dimethylaminoethylacrylate, N.N-dimethylaminoethyl methacrylate 2- 
ethylhexylcarbitol acrylate. co-carboxypolycaprolactone monoacrylate. monohydroxyethyl phthalate acrylate. achylic 
acid dimer. 2-hydroxy-3-phenoxypropyl acrylate, and dicyclopentenyl acrylate. 

r^ t i er 'i h , e > eleC,r0 ^" b ! am ° r ultraviolet - rav curable organic unsaturated compounds usable tor the present inven- 
tion include 9.10-epoxid.zed oleyl acrylate, 9.10-epoxidized oleyi methacrylate, ethyleneglycol maleate monoacrylate 
dicyclopentanyl acrylate. d.cyclopentenyloxyethylene acrylate. acrylates of adducts of 4.4-dimethyl-1,3-dioxolane with 
caprolactone. acrylates of adducts of 3-methyl-5.5-dimethyl-i,3-dioxolane with ceprolactone. polybutadiene acrylate 
ethyleneoxide-modrfied phenolized phosphoric acid acrylate. ethanediol diacrylate. ethanediol dimethacrylate 1 3- 
propanediol diacrylate, 1 ,3-propanediol dimethacrylate, 1 ,4-butanediol diacrylate, 1 ,4-butanediol dimethacrylate, 16- 
hexanediol diacrylate. 1.6-hexanediol dimethacrylate. 1,9-nonanediol diacrylate. 1 .9-nonanediol metharylate. 1.14-tet- 
radecanediol diacrylate. 1.15-pentadecanediol diacrylate. diethylenegiycol diacrylate, polyethyleneglycol diacrylate 
po yetnyleneglycol dimethacrylate. dipropyleneglycol monoacrylate, polypropyleneglycol diacrylate, polypropyleneoly- 
col dimethacrylate, and neopentylglycol diacrylate. vweneyy 

Further, the organic unsaturated compounds usable for the present invention include 2-butyl-2-ethylpropanediol 
diacrylate. ethyleneoxide-modlfied bisphenol A diacrylate. polyethyleneoxide-modified bisphenol A diacrylate. polyeth- 
yleneoxide-modrtied bisphenol A diacrylate. propyleneoxide-modified bisphenol A diacrylate. polypropyleneoxide-mod- 
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rfied bisphenol A diacrylate, neopenlylglycol hydroxyplvalate diacrylate. diacrylates Of adducts of neooentvioivem 
hydrox^valate with caprolactone, ethyleneoxide-modif ied isocyanuric acid diacUe pamaer^ritol Z? l 
ostearate. and adducts ol 1 ,6-hexanediol diglycidyiether with acrylic acid. Pentaerytnrrtol dmcrylate mon- 

m ■ " R !S r J5 °T niC unsaturated compounds usable for the present invention include polyoxyethyleneeoichlorohv- 
tZSSSXFtt A diaCry,at6, fric y cl *ecanedimethanol diacrylate. ^^o^^^!^. 
iSSSSSST lin, T tnaCry,a,e ' ^y'^de-modified trime%lo.propan ^riacrylaTprop£3e. 
mod ed trmethylolpropane triacrylate. propyleneoxide-modified trimethylolpropanetriacrylate doIvd SnSd* 

e hyleneoxjde-modrf.ed glycerol triacrylate, polyethyleneoxide-modified glycerol triacrylate prapyleneoxide 32 

.SK^r'^ eiycero1 triacry,ate - ^iS^t; 

IS ^jrf Tk? f 880 ^ 6, d.pentaerythritol pentaacrylate. dipentaerythritol hexaacrylate caprolac 
tone^mod rfl ed dipentaerythritol hexaacrylate, and polycaprolactone-modified pentaerythritol hexaacSe 
.h* ? ? an ' C U " 8 ! Urat6d com P° unds mav be employed alone or in a combination of tw?o more Lreof When 
the ultraviolet ray-curable organic unsaturated compounds are employed, a photo-initia oris als?^eferS 
'EE£L".2 Ph0t °-; nitiatore are "etophenone. benzophenone^enzoineth'er. chto Z^^oZ SSLSE 
tophenone. hydroxyacetophenone, a-aminoacetophenone. benzylmethylhetal. tioxanthone a-acvkSme ,-2? 
eEES?^ f* 0 ^",' 3 " ketocuniar " 1 - 2-ethylanthraquinone. ca^ho^nTSn'zJ STSSSJSkJSjT 
Generaliy. the photo, n,tiator is used in an amount of 0.1 to 10% based on the weight of the organic S£i?Sl: 

nnnfITn e n^ 0at PreSent invention ™y «"*ain * Pigment for the purpose of preventing sticking in the 

pr nting p ocedure. The pigments usable for the purpose include, for example, calcium carbonate tiSm diSe alu 
;S 6 i 6i,iC0n ? i0Xide ' a,uminum nv^oxide. barium sulfate, talc. kaoNn. clay, ^ed day ^SSShrita^ 
uZ Sfi *Z! P"*? po i yet ^ ene P° wder - and «=rude starch powder and surface coating J^SSSSSSSZ 
S« r f^ a H a " ment '° ned P ' 9mentS With a member Elected from fluorine-containing compounds *| icons w£es 
ganic aS. ' ° r9an ' C ,ltana,eS ' Sitane - cou ^ & ^ ^ ^lar resin corrpounds^anlc SlS 

«♦„ A i 6 ,°;i h ! ° VerC . 0at '! ySr present invaniion may contain a hi S her fe «y **» metal salt, for example zinc stea- 
bisimlde-based wax. for the purpose of preventing sticking or head abrasion eoaseawaxor 
e^i e S^^T ent in ° V6rCOat la/er iS Pre,Srably 5 ,080%by weieht " and the corrtarrt « wax is pref- 

nr . j° dis P e rse 1,16 PiB^ent in the organic unsaturated compound, a two roll mill. Cowless dissolver homomixer sand 
grinder, planetary mixer or ultrasonic dispereer can be used. «*wver. nomomixer. sana 

, ,. A ! 8 ff 1 " 19 "L eth0d ,0f me ° verCOat layer "n*"** an organic unsaturated compound curable by electron beam 
.22"*? rayS ' for examp,e ' 8 bar coatinfl method " b,ade coati "9 method. squeeze coating melhod fair LTeoZ 
method, roll coating method, gravure coating method or transfer coating method can iH^T^J^SJS^ 
fountain coater or slit die coater system can be used. coating, a 

^Preferably, the overcoat layer for the present invention is in an amount of 1 to 30 g/m 2 , more preferably 1.5 to 10 

can S^'iS^T^T* 800616 ' 8 ? ' for u he el6Ctr0n bSam irradiation is not limi,ed to a 6 P ecif * type of accelerater. and 
can be selected from, for example, a handie-graph type scanning system, a double scanning system and a certain 
beam system electron beam irradiation apparatuses. Among them, the curtain beam ^el ^S^eXXZeao 

XZ!ZTziiTx: Li adv r °r sly r d - In the e,ectron beam irradiation - 

voiiage is i oo to 300 kv and the absorption dose is 0. 1 to 6 Mrad. 

th* JUl a !?!! 6phe [ e !° r the eleCtr °- n beam irradia,ion Preferably has an oxygen concentration of 500 ppm or less. When 
he oxygen concentration ,s more than 500 ppm. the oxygen may serve as a retarding agent for the polymerization reac- 
tion, and thus the curing of the electron beam-curable resin may become Insufficient PO'ymenzation reac 
When the coating layer of the organic unsaturated compound is cured by an irradiation of ultraviolet rays an ultra- 

r?23S2^ i !r2 u> havina a hi£ 5 p : essure mercury lamp ' a xenon lamp and a me,al ha,ida 

necessity ^ 8 arrangement of the beam source can be established in response to 

«t. .l^ 6 '' embodiment of the <hermosensitive reversible recording material of the present invention, an intermedi- 
SL^Z 1 T e r nan9 ' 88 , 8 main com P° nent ' a ^-forming polymer is formed between the thermosenTiSe 
55 ym~J 0V6rCO yer ' ,i,m - formin 9 resin mfl y be a water-soluble polymer or a water-insoluble pol 

u^hlTw 08 ! wl qU J d C °J 1 I aininfl th6 °^ 9aniC unsaturat ed compound curable by electron beam or ultraviolet rays and 
formation of the overcoat layer for the present invention may penetrate into the thermosensitive recording 
layer in the coating procedure of the coating liquid, and thus the organic unsaturated compound contained therein may 
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-deteriorate the storage stability- and color-erasing property of the images in the thermosensitive recording layer. This 
disadvantage can be prevented by arranging the intermediate barrier layer comprising, as a main component, the film- 
forming polymer between the thermosensitive recording layer and the overcoat layer. 

The water-soluble polymer usable for the formation of the intermediate barrier layer for the present invention may 

5 be selected from various polyvinyl alcohols different in molecular weight thereof, starch and derivatives thereof, cellu- 
lose derivatives, for example, methoxycellulose, carboxymethylcellulose, methylcellulose and ethylcellulose, polyacrylic 
acid sodium salt, polyvinyl pyrrolidone, acrylic acid amide/acrylic acid ester copolymers, acrylic acid amide/acrylic acid 
ester/methacrylic acid terpolymers, alkali metal salts of styrene/maleic anhydride copolymers, polyacryiamide, sodium 
alginate, gelatine and casein. Also, the water-insoluble polymer may be selected from polyvinyl acetate, polyurethanes, 

10 styrene/butadiene copolymers, polyacrylic acid, polyacrylic acid esters, vinyl chloride/vinyl acetate copolymers, poly- 
butyl methacrylate, ethylene/vinyl acetate copolymers, and styrene/butadiene/acrylic copolymers, which may be in the 
state of a latex or emulsion. 

In the present invention, the intermediate barrier layer may contain a pigment, and the pigment may be selected 
from inorganic fine particles, for example, calcium carbonate, silica, titanium dioxide, aluminum hydroxide, barium sui- 
ts fate, clay, calcined clay, talc and surface-treated calcium carbonate and silica: and organic fine particles, for example, 
urea-formaldehyde resins, styrene/methacrylic acid copolymers and polystyrene resins. 

The content of the pigment contained in the intermediate barrier layer is preferably 5 to 80% by weight based on 
the dry weight of the intermediate barrier layer. When the content of the pigment is less than 5% by weight, the viscosity^ 
of the intermediate barrier layer is excessively reduced and the coating property thereof is decreased. Also, if the pig- 
20 ment is used in an amount more than 80% by weight, the content of the film-forming polymer contained in the interme- 
diate barrier layer becomes too small, and thus the adhesion between the thermosensitive recording layer and the 
overcoat layer becomes insufficient. 

The dry coating amount of the intermediate barrier layer is preferably 1 to 30 g/m 2 more preferably 1.5 to 10 g/m 2 . 
The above-mentioned intermediate barrier layer may be utilized as an overcoat layer without forming the overcoat 
25 layer thereon. 

In the present invention, to enhance the added value of the thermosensitive reversible recording material, the mate- 
rial may be further processed to impart an enhanced function thereto. For example, by applying a coating with a pres- 
sure-sensitive adhesive, a rewetting adhesive or a delayed tack adhesive to the back surface of the thermosensitive 
reversible recording material, a pressure-sensitive adhesive sheet, rewet adhesive sheet or delayed tack sheet can be 

30 obtained. Also, by applying a magnetic treatment to the back surface, a thermosensitive reversible recording material 
capable of magnetic recording can be obtained. Also, a function as a thermal transfer sheet, ink jet recording sheet, 
non-carbon recording sheet, static recording sheet or xerographic recording sheet may be imparted to the back surface 
of the reversible recording material, to provide a recording sheet capable of recording on two surfaces thereof. Of 
course, a two surface reversible recording material can be obtained. 

35 The heating means for color-developing and erasing can be selected, in response to the purpose of use, from ther- 
mal head, constant temperature bath, heating roller, heating pen, facing heat-generating element, laser beam and infra- 
red rays. However, the heating means are not limited to the above-mentioned ones. 

Examples 

40 

The present invention will be further explained by the following examples. 

In the examples, the terms "part" and "%" refer to "part by weight" and "% by weight", respectively, unless specifi- 
cally indicated. 

45 Synthesis Example 1 

Synthesis of methyKp-methoxybenzenesulfonyDcarbamate 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, methanol (264g) 
so was mixed with p-methoxybenzenesulfonamide (262g) and a methanol solution (379g) of 30% sodium methylate, the 
resultant mixture was stirred. Thus the p-methoxybenzenesulfonamide is dissolved and a sodium salt thereof is pro- 
duced by an exothermic reaction. 

Then, the resultant reaction mixture was added with dimethyl carbonate (I52g) and subjected to a reaction under 
reflux for 18 hours. After the reaction was completed, the reaction mixture was analysed by high speed liquid chroma - 
55 tography. In the result, the conversion of the p-methoxybenzenesulfonamide was 98%. Next, the inside temperature of 
the reactor was maintained at 50°C or less to distill away methanol and an excessive fraction of dimethyl carbonate. A 
sodium salt of methyl(p-methoxybenzenesulfonyl)carbamate was obtained. To the resultant compound, water (1000 
mi) was added, to dissolve the sodium salt therein, the resultant solution was added with hydrochloric acid (230g) to 
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'adjust tfie pH value oJ tftelBolutioni "to 2rMdhyifa-metho^errcene^^ in an amount of 

323g; The precipitate in an amount of 323g was obtained and the yield thereof was 94%. 

Synthesis Example 2 

5 

Synthesis Of N-(P-methOxyben2enesulfonYlVN^4^n>octadecanoviamino)Dhenvnurea ( Compound No. 1 , in which n = 

m 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nitroaniline 
10 (138g) was dissolved in a mixed solution of tetrahydrofuran (200 mi) and pyridine (140 mt) in a nitrogen atmosphere. 
Then, octadecanoyl chloride (333g) was added dropwise into the three necked flask through the dropping funnel, over 
a time span of 20 minutes while stirring the reaction mixture. After the completion of the dropping, the reaction mixture 
was stirred for 2 hours. Then, a solid product was produced. The solid product was filtered and the filtrate was concen- 
trated under a reduced pressure to provide crystals. The crystals were collected and recrystallized from ethanol. 4'- 
is nitro-n-octadecaneanilide (364g) was obtained. The yield thereof was 90%. 

The crystals were dissolved In tetrahydrofuran (8000 m£) t added with 5% palladium carbon (95g), and vigorously 
stirred in a hydrogen atmosphere under a pressure of 3 atmospheres. 

After the completion of the reaction, palladium carbon was removed by filtering, and then the solvent was removed 
under a reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanol to obtain 4'- 
20 amino-n-octadecaneanilide (300g). The yield thereof was 89%. 

The crystals were suspended in toluene (6000 mt) and the methyl(p-methoxybenzenesulfonyI)carbamate (206g) of 
Synthesis Example 1 was added to the suspension while stirring the suspension, and ref luxed for 5 hours. The reaction 
liquid was cooled to room temperature while crystals were precipitated. The crystals were collected by filtering under 
reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure, The target product 
25 (396g) was obtained at a yield of 84%. 

The analysis results of the crystals were as follows. 

Melting temperature: 188°C 

1 H-NMR measurement results in ppm (in denterated methylsulfoxide) 
30 6 « 0.85 (t, 3H), 1.23 (br.s. 28H), 1.52 - 1.56 (m, 2H), 2.24 (t, 2H), 3.83 (s, 3H), 7.13 (d, 2Hj. 7.22 (d, 2H), 7.45 (d, 
2H). 7.88 (d, 2H), 8.69 (s, 1 H), 9.77 (s, 1 H) 
IR measurement results (KBr tablet method) 
3300. 2920, 2850, 1692, 1665, 1552, 1520, 1451, 1405, 1 160 cm* 1 

35 Synthesis Example 3 

Synthesis of N'fp-methoxvbenzenesufonvlVN'^^n-eicosanovlaminolphenvllurea (Compound No. 1 wherein n » iffl 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nitroaniline 
40 (I38g) was dissolved in a mixed solution of tetrahydrofuran (200. m0 and pyridine (140 rr\t) in a nitrogen atmosphere. 
Eicosayl chloride (364g) was entered dropwise into the three necked flask through the dropping funnel over a time 6pan 
of 20 minutes, while stirring the reaction mixture. After the completion of the dropping, the reaction mixture was stirred 
for 2 hours, to produce a solid product. The solid product was removed by filtering and the filtrate was concentrated 
under reduced pressure to produce crystals. The crystals were collected and recrystallized from ethanol to obtain 4'- 
45 nltro-n-eicosaneanilide (355g) at a yield of 82%. 

The crystals were dissolved in tetrahydrofuran (10000 m£) t added with a 5% palladium carbon (87g) and vigorously 
stirred in a hydrogen atmosphere under a pressure of 3 atmospheres^ 

After the completion of the reaction, the palladium carbon was removed by filtering and the solvent was removed 
under reduced pressure to obtain crystals. The crystals were collected and recrystallized from ethanol, to obtain 4'- 
50 amino-n-eicosaneanilide (265g) at a yield of 80%. 

The crystals were suspended in toluene (5000 rrrf) t methyl(p-methoxybenzenesulfonyl)carbamate (170g) of Syn- 
thesis Example 1 was added to the suspension, and the mixture was heat-ref luxed for 5 hours while stirring the mixture. 
When the reaction liquid was cooled to room temperature, white crystals were produced. The crystals were collected 
by filtering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The 
55 target product (356g) was obtained at a yield of 88%. 

The analysis results of the resultant product are as follows. 

Melting temperature: 183°C 
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■ H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 « 0.85 (t. 3H), 1.23 (br.s, 32H), 1.52 - 1.56 (m, 2H). 2.24 (t, 2H), 3.83 (s, 3H), 7.13 (d, 2H), 7.22 (d, 2 H), 7.45 (d, 
2H), 7.88 (d, 2H), 8.69 (s, 1 H), 9.77 (s, 1 H) 
IR measurement results (in KBr tablet method) 
5 3300, 2920, 2850, 1692, 1665, 1555, 1520, 1450, 1408, 1162 cnV 1 

Synthesis Example 4 

Synt hesis Of N-fP-methOxyben2enesufonYlVN , -r4-(n-docosanovlamino)phenvnurea (Compound No. 1 wherein n s 2H 

10 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nitroanilihe 
(138g) was dissolved in a mixed solution of tetrahydrofuran (200 mi) and pyridine (140 mi) in a nitrogen atmosphere. 
Docosayl chloride (395g) was added dropwise into the three necked flask through the dropping funnel over a time span 
of 20 minutes, while stirring the reaction mixture. After the completion of the dropping, the reaction mixture was stirred 
is for 2 hours, to produce a solid product. The solid product was removed by filtering and the filtrate was concentrated 
under reduced pressure to produce crystals. The crystals were collected and recrystallized from ethanol to obtain 4'- 
nitro-n-docosaneanilide (405g) at a yield of 88%. 

The crystals were dissolved in tetrahydrofuran (12000 mi), added with a 5% palladium carbon (92g) and vigorously 
stirred in a hydrogen atmosphere under a pressure of 3 atmospheres. After the completion of the reaction, the palla- 
20 dium carbon was removed by filtering and the solvent was removed under reduced pressure to obtain crystals. The 
crystals were collected and recrystallized from ethanol, to obtain 4'-amino-n-docosaneanilide (322g) at a yield of 80%. 

The crystals were suspended in toluene (6000 mi), methyl(p-methoxybenzenesulfonyl)carbamate (193g) of Syn- 
thesis Example 1 was added to the suspension, and the mixture was heat-ref luxed for 5 hours while stirring the mixture. 
When the reaction liquid was cooled to room temperature, white crystals were produced. The crystals were collected 
2s by filtering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The 
target product (429g) was obtained at a yield of 89%. 

The analysis results of the resultant product are as follows. 

Melting temperature: 188°C 
30 1 H-NMR measurement results in ppm (in denterated methylsulf oxide) 

6 m 0.85 (t, 3H), 1.23 (br.s, 36H), 1.52 - 1.56 (m, 2H), 2.24 (t, 2H), 3.83 (s, 3H), 7.13 (d, 2H), 7.22 (d, 2H), 7.45 (d, 

2H), 7.88 (d, 2H), 8.69 (s, 1 H). 9.77 (s, 1 H) 

IR measurement results (in KBr tablet method) 

3300, 2920, 2850, 1692, 1665, 1555, 1520, 1450, 1408, 1162 cm' 1 

35 

Synthesis Example 5 

Synthesis Of N-fo-methoxvbenzenesulfonvlVN , -r4-rn-hexadecvloxvcarbonvla mino)phenvnurea (Compound No. 10 

wherein n - 1$) 

40 

In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, p-hexadecanol 
(155g) was dissolved in toluene (1250 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (100g) 
was gradually added, stirred at room temperature for 10 minutes, and then ref luxed for 30 minutes. The reaction mixture 
1 was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering and washed with 
45 toluene, to obtain n-hexadecyl p-nitrophenylcarbamate (240g) at a yield of 97%. 

The crystals were dissolved in tetrahydrofuran (4800 mi) and added with a 5% palladium carbon (38g) and the mix- 
ture was vigorously stirred in a hydrogen atmosphere under a pressure of 3 atmospheres for 2 hours. After the reaction 
was completed, the palladium carbon was removed by filtering, and the solvent was removed under reduced pressure, 
to produce crystals. The crystals were collected, and recrystallized from ethanol, to obtain n-hexadecyl p-aminophenyl- 
so carbamate (189g) at a yield of 85%. 

The crystals were suspended in toluene (4000 mi) and added with methyl(p-methoxybenzenesulfonyl)carbamate 
. (I29g) of Synthesis Example 1 , while stirring the mixture, and the mixture was ref luxed for 5 hours. The reaction mixture 
was cooled to room temperature to allow white crystals to precipitate. The crystals were collected by filtering under 
reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure* The target product 
55 (269g) was obtained at a yield of 91%. 

The analysis results of the crystals are as follows. 

Melting temperature: 185°C 
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1 H-PJIVI'ft measurement resultsTn ppm"(in dehteraVed methytsulfootidej "" """" 

6 - 0.85 ft 3H), 1 .22 (br.S, 26H), 1 .57 - 1 .60 (m, 2H), 3.83 (s, 3H), 4.02 (t, 2H), 7.13 (d, 2H) ( 7.21 (d. 2H), 7.32 

2^,7.88(^2^,8.66(8,1^,9.49(8.1^ 

IR measurement results (by a KBr tablet method) 

3300, 2920, 2850, 1692, 1665, 1552, 1520, 1451, 1405, 1 160 cm" 1 

Synthesis Example 6 



75 
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Synthesis Of N-fp-mmhO^YbenzengSglfC)nYl} -N , -f4'fn-octadecyloxv carbo n vlamin Q ^h e nvnure a (Compound No m 
10 wherein n« 18) 

In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, p-octadecanol 
(173g) was dissolved in toluene (1250 rrtf) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (100g) 
was gradually added, stirred at room temperature for 10 minutes, and then ref luxed for 30 minutes. The reaction mixture 
was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering and washed with 
toluene, to obtain n-octadecyl p-nitrophenylcarbamate (257g) at a yield of 97%. 

The crystals were dissolved in tetrahydrofuran (5000 mi) and added with a 5% palladium carbon (38g) and the mix- 
ture was vigorously stirred in a hydrogen atmosphere under a pressure of 3 atmospheres for 2 hours. After the reaction 
was completed, the palladium carbon was removed by filtering, and the solvent was removed under reduced pressure, 
to produce crystals. The crystals were collected, and recrystallized from ethanol, to obtain n-octadecyl p-aminoDhenyl- 
carbamate (203g) at a yield of 85%. 

The crystals were suspended in toluene (4000 m*) and added with methyl(p-methoxybenzenesulfonyl)carbamate 
(129g) of Synthesis Example 1, while stirring the mixture, and the mixture was heat-ref luxed for 5 hours. The reaction 
liquid was cooled to room temperature to allow white crystals to precipitate. The crystals were collected by filtering 
25 under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target 
product (273g) was obtained at a yield of 88%. 

The analysis results of the crystals are as follows. 

Melting temperature: 190°C 
30 1 H-NM R measurement results in ppm (in denterated methylsulfoxide) 

6 « 0.85 (t, 3H), 1.22 (br.s, 30H), 1.57 - 1.60 (m, 2H), 3.83 (s. 3H), 4.02 (t, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.32 (d 
2H), 7.88 (d, 2H), 8.66 (s, 1 H), 9.49 (s, 1 H) 
IR measurement results (by a KBr tablet method) 
3300, 2920, 2850, 1692, 1665, 1552, 1520, 1451, 1405, 1160 cm" 1 

Synthesis Example 7 

Synthesis Of N>fp>methQxyben2enesulfonvn-N < -r4^n-eicocvloxvn a rbonvlamino^henvnurea (Compound No. 10 wherein 
n « 20^ 



35 



40 



In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, n-eicosanol (182g) 
was dissolved in toluene (1250 m/) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (100g) was 
gradually added, stirred at room temperature for 10 minutes, and then heat-ref luxed for 30 minutes. The reaction liquid 
was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering and washed with 
45 toluene, to obtain n-eicocyl p-nitrophenylcarbamate (270g) at a yield of 96%. 

The crystals were dissolved in tetrahydrofuran (5400 mQ and added with a 5% palladium carbon (38g) and the mix- 
ture was vigorously stirred in a hydrogen atmosphere under a pressure of 3 atmospheres for 2 hours. After the reaction 
was completed, the palladium carbon was removed by filtering, and the solvent was removed under reduced pressure, 
to produce crystals. The crystals were collected, and recrystallized from ethanol, to obtain n-eicocyl p-aminophenylcar- 
so bamate(210g)atayieldof 83%. 

The crystals were suspended in toluene (4000 m£) and to the suspension, methyl(p-methoxybenzenesulfonyl)car- 
bamate (129g) of Synthesis Example 1 was added dropwise over a time span of 10 minutes, while stirring the mixture. 
After the completion of the dropwise addition, the mixture was heat-refluxed for 5 hours. The reaction mixture was 
cooled to room temperature to allow white crystals to precipitate. The crystals were collected by filtering under reduced 
55 pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target product (270g) was 
obtained at a yield of 86%. 

The analysis results of the crystals are as follows. 
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Melting temperature: 182°C 

1 H-NMR measurement results In ppm (In denterated methylsulfoxlde) 

5-0.85 (t, 3H), 1.22 (br.s, 34H), 1.57 - 1.60 (m, 2H), 3.83 (s. 3H), 4.02 (t, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.32 (d, 
2H), 7.88 (d, 2H). 8.66 (s, 1 H), 9.49 (s, 1 H) 
5 !R measurement results (by a KBr tablet method) 

3300, 2920, 2850, 1692, 1665, 1552, 1520, 1451, 1405, 1160 cm' 1 

Synthesis Example 8 

io Synthesis of N-(D"methoxvben2enesulfonvlVN'-r4>((n-hexadecvlthlQlcart3onvlaminQ)ph envl1urea (Compound No. 12 
wherein n » 16) 

In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, n-hexadecanethiol 
(165g) was dissolved in acetonitrile (1000 ml) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate 
is (100g) was gradually added, stirred at room temperature for 10 minutes, and then heat-refluxed for 30 minutes. The 
reaction liquid was cooled to room temperature to allow crystals to precipitate. The crystals were collected by filtering 
and washed with acetonitrile, to obtain S-n-hexadecyl p-nitrophenylthiocarbamate (250g) at a yield of 97%, 

The crystals were dissolved in a mixture of concentrated hydrochloric acid (500 mi) with ethanol (500 m£) and an 
ethanol solution (500 ml) of tin chloride dihydrate (550g) was added dropwise to the solution. After the dropwise addi- 
20 tion was completed, the mixture was heated at 90°C for 2 hours. The reaction liquid was cooled to room temperature, 
the resultant hydrochloric acid salt was collected by filtering and suspended in water (1000 m/), and the suspension 
was neutralized with triethylamine; The product was collected by suction-filtering, and recrystallized from ethanol, to 
obtain S-n-hexadecyl p-aminophenylcarbamate (200g) at a yield of 86%. 

The crystals were suspended in toluene (4000 mi) and added with methyl(p-methoxybenzenesulfonyi)carbamate 
25 (131g) of Synthesis Example 1, while stirring the suspension, and the suspension was heat-refluxed for 5 hours. The 
reaction liquid was cooled to room temperature to allow white crystals to precipitate. The crystals were collected by fil- 
tering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The tar- 
get product (284g) was obtained at a yield of 92%: 
The analysis results of the crystals are as follows. 

30 

Melting temperature: 197°C 

1 H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 - 0.85 (t, 3H), 1.23 (br.s, 26H), 1.50-1 .56 (m, 2H), 2.83 (t, 2H), 3.83 (s, 3H), 7.12 (d, 2H), 7.24 (d, 2H), 7.37 (d, 
2H), 7.88 (d, 2H), 8.73 (s, 1H), 10.17 (s, 1H) 
35 |R measurement results (by a KBr tablet method) 

3300, 2920, 2850, 1692, 1665, 1552, 1520, 1451, 1405, 1 160 cm- 1 

Synthesis Example 9 

40 Synthesis of N-fp-methoxvbenzenesulfonvlVN , -f4-((n-octadecvlthio^carbonvlamino)phenvl1ure a (Compound No. 10 

therein n « 19) 

In a three necked flask equipped with a dropping funnel, a thermometer and reflux condenser, n-octadecanethiol 
(I83g) was dissolved in acetonitrile (1000 m£) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate 

45 (100g) was gradually added and then pyridine (4 mi) was added dropwise, the mixture was stirred at room temperature 
for 10 minutes and then refluxed for 30 minutes. The reaction mixture was cooled to room temperature to allow crystals 
to precipitate. The crystals were collected by filtering and washed with acetonitrile, to obtain S-n-octadecyl p-nitrophe- 
nylthiocarbamate (272g) at a yield of 99%. 

The crystals were suspended in a mixture of concentrated hydrochloric acid (500 mi) with ethanol (500 mi), and 

so to the suspension, an ethanol solution (500 ml) of tin chloride dihydrate (550g) was added dropwise. After the dropwise 
addition was completed, the reaction mixture was heated at 90°C for 2 hours. After the reaction mixture was cooled to 
room temperature, the resultant salt of hydrochloric acid was collected by filtering, suspended in water (1000 mi) and 
neutralized with triethylamine. The product was collected by suction-filtering, and recrystallized from ethanol, to obtain 
S-n-octadecyl p-aminophenylcarbamate (231g) at a yield of 91%. 

55 The crystals were suspended in toluene (4000 m/), and to the suspension, methyl(p-methoxybenzenesulfonyl)car- 
bamate (141g) of Synthesis Example 1 was added dropwise over a time span of 10 minutes, while stirring the suspen- 
sion. After the dropwise addition was completed, the mixture was refluxed for 5 hours. The reaction mixture was cooled 
to room temperature to allow white crystals to precipitate. The crystals were collected by filtering under reduced pres- 
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sure. The crystals were washed with acetonitrile and dried under reduced pressure. The target product (317a) was 
obtained at a yield of 91%. 

The analysis results of the crystals are as follows. 

Melting temperature: 195°C 

1 H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 m 0.85 (t, 8^, 1.28 (br.s, 30H), 1 .50 - 1.56 (m. 2H), 2.83 (t ( 2H), 3.83 (S, 3H). 7.12 (d. 2H), 7.24 (d, 2H), 7.37 (d 
2H), 7.88 (d, 2H), 8.73 (S, 1H), 10.17 (s, 1H) V 
IR measurement results (by a KBr tablet method) 
3300, 2920, 2850, 1692, 1665, 1552, 1520, 1451, 1405, 1160 cm* 1 

Example 1 

A thermosensitive reversible recording sheet was prepared by the following procedures. 
(1) Preparation of dispersion A 



20 



25 



30 



35 



Component 


Amount (part) 


3-dibutylamino-6-methyl-7-anilinofluoran 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average size 
of the particles reached a level of 1 jim or less. 

(2) Preparation of dispersion B 



Component 



Amount (part) 



N-(p-methoxybenzenesulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea (Compound No. 1, n 
17) 

1 0% polyvinyl alcohol solution 
Water 



20 

10 
70 



40 The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average si2e 
of the particles reached a level of 1 or less. 

(2) Preparation of dispersion r 



45 



50 



65 



Component 


Amount (part) 


Di-p-methylbenzyl oxalate ester 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



The above-mentioned composition was pulverized to an extent such that the average size of the particles reached 
a level of 1 ^im or less. 

(4) Formation of reversible thermosensitive recording laver 

A coating liquid was prepared by mixing 75 parts of the dispersion A, 150 parts of the dispersion B and 75 parts of 
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the dispersion G with 30 parts of calcined clay, 2 parts of a 25% paraffin wax emulsion and 100 parts of a 10% polyvinyl 
alcohol aqueous solution, and agitating the mixture. The coating liquid was coated on a surface of a polyester film hav- 
ing a thickness of 75 \im and dried, to form a reversible thermosensitive recording layer having a dry weight of 5.0 g/m 2 . 

5 (5) Super calender treatment 

The thermosensitive sheet as prepared by the above-mentioned procedures was treated by a super calender to 
provide a calendered surface having a smoothness of 3000 to 5000 seconds. A thermosensitive reversible recording 
sheet was obtained. 

10 

(6) Color-developing and -erasing test 

A specimen of the thermosensitive reversible recording sheet as mentioned above was subjected to a printing pro- 
cedure using a thermosensitive color-developing tester THPMD made by Okura DenW under a printing voltage of 21JV 
16 at a printing pulse of 1 .0 ms. The color density of the resultant colored images was measured by a Macbeth Reflection 
Color Density Tester RD-914. The test result is shown in Table 1 . 

Further, the color-developed specimen was heated in a thermal inclination tester made by Toyo SeiW at a temper* 
ature of 1 00°C under a pressure of 1 kg/cm 2 for a heating time of 1 second. Then, the color density of the color erased 
images was measured by the Macbeth Reflection Color Density Tester RD-914. The test result is shown in Table 1 . 

20 

(7) Storage test 

After the color density of the colored images of the color-developed specimen was measured by the above-men- 
tioned test (6), the color-developed specimen was left to stand at a temperature of 40°C for 14 days. Thereafter, the 
25 color density of the colored images was measured by the same manner as above. The storage property of the colored 
images was evaluated by the colored image retention :[(color density of the colored images after the 14 day storage 
test)/(color density of the colored images immediately after printing)] x 100 (%) . The test result is shown in Table 1. 

(8^ Repeated color-develooino and erasing test 

30 

The color-developing and erasing test mentioned in test (6) was repeated 50 times, and then, the color densities of 
the color-developed images and the color-erased images by using the Macbeth Reflection Color Density Tester RD- 
914. 

The test result is shown in Table 1 . 

35 

Example % 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

40 In the preparation of the dispersion B, the N-(p-methoxyben2enesulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea 
was replaced by N-(p-methoxyben2enesulfonyl)-N , -[4-(n-eicosanoylamino)phenyl]urea (Compound No. 1, n * 19). The 
test results are shown in Table 1 . 

Example 3 

45 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-(p-methoxyben2enesulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea 
was replaced by N-Cp-methoxybenzenesulfonyO-N'^-Cn-docosanoylaminoJphenylJurea (Compound No. 1, n - 21). The 
50 test results are shown in Table 1 . 

Example 4 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
55 with the following exceptions. 

In the preparation of the dispersion B, the N-QD-methoxybenzenesulfonyO-N'-^^n-octadecanoylaminoJphenyllurea 
was replaced by N^(p-methoxyben2enesulf6nyl)-N , -[4-(n-hexadecyloxycarbonyiamino)phenyI]urea (Compound No. 10, 
n « 1 6), The test results are shown in Table 1 . 



22 



BNSOOCID: <£ P- 0832757A 1 _l_> 



Examples 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

s In the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl)-N*-[4.(n-octadecanoylamino)phenyl]urea 

was replaced by N-(p.methoxybenzenesulfonyl).N'-[4.(n-octadecyloxycarbonylamino)phenyl]urea (Compound No 10 
n - 18). The test results are shown in Table 1 . 

Example 6 

10 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Examole 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl).N'.[4.(n.octadecanoylamino)phenyl]urea 
was replaced by N.(p.methoxybenzenesulfonyl).N'.[4.(n^eicosyloxycarbonylamino)phenynurea (Compound No 10 n « 
75 20). The test results are shown in Table 1. 

Example 7 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
20 with the following exceptions. 

In the preparation of the dispersion B, the N^p-methoxybenzenesulfonyO-N^K^n^ctadecanoylaminoJphenylJurea 
was replaced by N^.methoxybenzenesulfonyO-N'.^-ffn-hexadecylthioJcarbonylaminoJphenyllurea (Compound No 
12, n» 16). The test results are shown in Table 1. 

ss Example 8 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In.the preparation of the dispersion B, the N-fp-methoxybenzenesulfonyO.N'-K^n-octadecanoylaminoJphenynurea 
so was replaced by N-(p.methoxybenzenesulfonyl).N'-[4-{(n-octadecylthio)carbonylamino}phenyllurea (Compound No 
12, n m 18). The test results are shown in Table 1. 

in each of Examples 1 to 8, the repeats of the color-development and the color-erasure of the images could be 50 
times or more. Accordingly, it was confirmed that the thermosensitive reversible recording material of the present inven- 
tion can be employed repeatedly. 

Comparative Example ■) 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Examole 1 
with the following exceptions, 

In the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea 
was replaced by a salt of gallic acid with stearylamine. The test results are shown in Table 1 . 

Comparative Example 2 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-^-methoxybenzenesulfonyO-N^K-fn-octadecanoylaminoJphenyllurea 
was replaced by ascorbic acid. The test results are shown in Table 1 . 

so Comparative Example a 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea 
55 was replaced by 4 , -hydroxy-n-octadecaneani!ide. The test results are shown in Table 1 . 
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A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the Preparation of the dispersion B, the N-(p.methoxyben2enesulfonyl).N44.(n-octadecanoylamino)phenyl]urea 
was replaced by N.(p-toluenesulfonyl).N44^(n.octadecanoylamino)phenyI]urea. The test results are shown in Table 1 . 

Comparative Example 5 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. K 

In the Preparation of the dispersion B, the N.(p.methoxyben2enesulfonyl)-N44.(n.octadecanoylamino)phenyl1urea 
was replaced by N.(f>toluenesulfonyl).N'.[4-(n.hexadecyloxycarbonylamino)phenyl]urea. The test results are shown in 
T8DI6 1. 

Comparative Example ft 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

In the preparation of the dispersion B, the N-tp-methoxybenzenesulfonyO-W-IA-Cn-octadecanoylaminolphenyllurea 
was replaced by N-tp.toluenesulfonyO.N'.^.ttn-octadecylthiOcarbonylaminoJphenylJurea. The test results are shown 
in Table 1 . 
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0) 
•H 



Color 
density of 
color-erased 
images 
(50th time) 


0.10 
0.11 
0.13 
0.12 
0.12 
0.11 
0.13 
0.12 


0.17 
0.16 
0.18 


Color density 
of color- i 
developed 
images 
(50th time) 


or^vo^rcomoop^ 


1.37 
1.35 
1.38 


Color density 
retention 


in m h (n « r» m 


<c »i oo m n o 

m po r- r» i*> 


Color, density 
of cojlor- 
erased images 

(Fir^t time) 


C*©^H©fH©iH«H 

■■-©"--© o © © — © o - © 


0.21 
0.85 
6.22 
6.12 
0.11 
0.12 


Color density 
of color- 
developed 
images 
(First time) 


1.42 
1.39 
1.37 
1.36 
1.37 
1.36 
1.40 
1.39 


0.51 
1.02 
0.90 
1.39 
1.37 
1.40 


Item 


i-t cn m m u> r» oo 


iH <N rO ID V£> 


Example No. 


Example 


Comparative 
Example 



55 

The compounds of the Compound No. 1, No. 10 and No. 12 prepared in synthesis Examples 2 to 9 were fully iden- 
tified novel compounds. Also, as Table 1 clearly shows, the thermosensitive reversible recording materials of the 
present invention containing the novel compounds as a color-developing agent exhibit a higher color density of color- 
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developed images and a lower color density of color-erased images than those of conventional dye-type thermosensi- 
tive reversible recording materials. Also, after a 50 times repeated color-developing and erasing test, no increase in 
color density of color-erased images was found, and a very high contrast was confirmed. In Comparative Examples 1 
to 3, tiie color-developing property, the color-erasing property and the colored image retention were unsatisfactory, and 
5 in Comparative Examples 4 to 6. when the color-developing and erasing procedures were repeated many times, the 
color-erasing property decreased and became insufficient. 

Example? 

10 The thermosensitive recording layer treated by the super-calender in each of Examples 1 to 8 was coated with an 
overcoat layer by the following procedure. 

formation of overcoat layer 

1$ A coating liquid was prepared by mixing 40 parts of a polyester acrylate (Aronix® M-8030, made by Toa Gosei K.K.) 
with 40 parts of a polyester acrylate (Aronix® M-6200, made by Toa Gosei K.K.) and 20 parts of precipitated calcium 
carbonate (Liton A®, made by Bihoku Funkakogyo K.K.), and agitating the mixture. The coating liquid was coated on 
the calender-treated thermosensitive recording layer to form a coating having a dry weight of 2.5 g/m 2 . The coating liq- 
uid layer was cured by irradiating electron beam under an accelerating voltage of 175 kV at an absorption dose of 3 

20 Mrad in an electron beam irradiation chamber having an oxygen concentration of 300 ppm or less, to form an overcoat 
layer. 

The results of the color-developing and erasing test, the storage test and the 50 times repeated color-developing 
and erasing test were approximately the same as those shown in Table 1. Also, it was confirmed that in the 50 times 
repeated color-developing and erasing test, no cracking or peeling of the coating layer occurred. 

25 

Synthesis Example 10 

Synthesis of methyl(2-naphthylsulfonyl)carbamate 

30 In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, tetrahydrofuran 
(3000 m/) was added with 2-naphthylsulfonamide (290g) and potassium carbonate (490g), the mixture was stirred. An 
exotherm1cTeaSr6h"6 reaction system and the 2-naphthylsulfonamide was dissolved to produce a potas- 

sium salt thereof. 

Next, the reaction mixture was added with methyl chloroformate (395g), and the mixture was heated for 24 hours 
35 while refluxing to effect a reaction. After the completion of the reaction, the temperature of the inside of the reactor was 
adjusted to 50°C or less, and the tetrahydrofuran and the remaining methyl chloroformate were removed by distillation, 
to produce a potassium salt of methyl(2-naphthylsulfonyi)carbamate. The potassium salt was added with water (1000 
m/) to dissolve the potassium salt therein, and then with hydrochloric acid (230g) to adjust the pH to 2. Methyl(2-naph- 
thylsulfonyl)carbamate (342g) precipitated. The yield thereof was 92%. . 

40 

Synthesis Example 11 

Synthesis of N-(g-naphthvlsgi^ (Compound No. 16. n - 17) 

45 In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-nitroaniline 
(138g) was dissolved in a mixed solution of tetrahydrofuran (200 m£) with pyridine (140 m/) in a nitrogen atmosphere. 
To the solution, octadecanoyl chloride (333g) was added through the dropping funnel over a time span of 20 minutes, 
while stirring the reaction mixture. After the completion of the dropwise addition, the reaction mixture was stirred for 2 
hours. The resultant solid product was removed by filtering, and the filtrate was concentrated under reduced pressure, 
so to produce crystals. The crystals were collected and recrystaliized from ethanol. 4'-nitro-n-octadecaneaniiide (364g) 
was obtained at a yield of 90%. 

The crystals were dissolved in tetrahydrofuran (8000 mi) t added with 5% palladium carbon (95g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere. 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
55 under reduced pressure, to produce crystals. The crystals were collected and recrystalli2ed from ethanol, to produce 
4'-amino-n-octadecaneanilide (300g) at a yield of 89%. 

The crystals were suspended in toluene (6000 ml), and added with the methyl(2-naphthylsulfonyl)carbamate 
(223g) prepared in Synthesis Example 10, while stirring, and the reaction mixture was heat-ref luxed for 5 hours. When 
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"5? ^ 8 C0 ° ,ed to ^° 0m tem P erature - ^ ^ystals were precipitated. The crystals were collected by fil- 
taring under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure The tar- 
get compound (41 4g) was obtained at a yield of 85%. ensure. ne tar 

The analysis results of the crystals were as follows 

5 

Melting temperature: 192°C. 

1 H-NMR measurement results in ppm (in denterated methylsulfoxide) 

■ (t ' f H 2' 1,22 (br S> 28H) ' 1 53 * 1 75 < m - 2H >' 2 22 (*• 2H >- 7 -22 (d. 2H). 7.43 (d. 2H). 7.67 - 7.75 (over- 

lapped dd. 1H x 2). 7.96 (d. 1H). 8.05 (d. 1H), 8.15 (d, 1H). 8.22 (d. 1H). 8.61 (s. 1H). 8.79 s. 1H) 9.75 s i ST 
ro IR measurement results (KBr tablet method) i«J 
3300. 2920, 2850. 1692, 1665. 1552. 1520. 1451. 1405, 1 160 cm" 1 . 

Synthesis F™mp| f 

SynthggiS Qf N-f8-naphthvlSUlfonYl)-N'-r4-m-fticosanovi a mi n ») P h e nvnur flfl rriomnotinri Mn 1R n , ^ 

Ma^L^T^t?«? Sk e S ,iP ^ Wi !H 8 dr0ppin ° ,unnel ' a thermoms ^ and a reflux condenser, p-nitroaniline 
(138g) was disso ved in a mixed solution of tetrahydrofuran (200 mi) with pyridine (140 mi) in a nitrogen atmosphere 
To the solution. e.cosayl chloride (364g) was added through the dropping funnel over a time span of 20 minuteTwh fe 

!i?t n "S"^ Aft6r m6 C ° mpleii0n ° f ,he dr0pwise addition ' the rea «™ mixture P was sf^S?^ 
The resultant sohd product was removed by filtering, and the filtrate was concentrated under reduced pressure to pro- 

S^ay^V^ 6 W6re C0 " eCted recr ' sta,,i2ed fr ° m ^itro-n-eicosaneaniEde (355g) was 

The crystals were dissolved in tetrahydrofuran (1 0000 mi), added with 5% palladium carbon (87g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
! Z!?^ Pre6SU r: . t0 JEfr CrySta,S - The CryStalS W6re co,lected and ^rystailized from ethanoUo pr^uce 
liE££2S? m'S 8 ? 65 ? at ^ yi6ld ° f 80% - The cry8Ws W6re expended in toluene (5000 mi), and added 
mS, 5 !S ( 2 ; "2 ht ^ulfonyl)carbamate (183g) prepared in Synthesis Example 10. while stirring, and the reaction 

£ ^ 5 ° UrS - Wh6n th6 r6aCti0n ' iquid W8S C00led t0 room temperature, white crystals wSe 

£255122^ cr3 f r r l co,lected by ,ilterin9 under reduced pres8ure - The ™* ^ ace- 

tonitnle and dried under reduced pressure. The target compound (364g) was obtained at a yield of 87% 
The analysis results of the crystals were as follows. 

35 Melting temperature: 179*C. 

1 H-NM R measurement results in ppm (in denterated methylsulfoxide) 

, JZ°£ (t3H) ' 122 ( brs ' 32H ). 1 -53 - 1. 75 (m,2H). 2.22 (t.2H). 7.22 (d.2H). 7.43 (d.2H), 7.67- 7.75 (over- 
lapped dd. 1H*2).7.96(d. 1H).8.05(d. 1H).8.15(d. 1H).8.22(d. 1H),8.61 (s, 1H).8.79(s. 1H) 9 75 i . iJT 
IR measurement results (KBr tablet method) w ; 

3300, 2920. 2855. 1690, 1660, 1560, 1520. 1450. 1406. 1 160 cm' 1 . 

Synthesis Pvampi^ ^ 

Synthesis Of N-(2-nflPhthvlf;ulfonvn-N'>r4-fn-doc Q s a nny| fl mi n o ) D h 6 nvl1iim a rP,omp Q unri Nn ifi , p - ?1) 

8 thr ! 8 "l 0 ^ ,laSk ^"'PP^ witn a dropping funnel, a thermometer and a reflux condenser, p-nitroaniline 
Si was rf d,88 ° lved in • mixad solution of tetrahydrofuran (200 mi) with pyridine (140 mi) in a nitrogen atmosphere. 
To the solution, docosayl chlor.de (395g) was added through the dropping funnel over a time span of 20 minutes while 
stirring the reaction mixture. After the completion of the dropwise addition, the reaction mixture was stirred for 2 hours 
The resultant solid product was removed by filtering, and the filtrate was concentrated under reduced pressure to pro- 
duce crystals. The crystals were collected and recrystallized from ethanol. 4'-nitro-n-docosaneanilide (405a) was 
obtained at a yield of 88%. • 

The crystals were dissolved in tetrahydrofuran (12000 mi), added with 5% palladium carbon (92g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere. 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
under reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanol. to produce 
4-amino-n-docosaneanilide (322g) at a yield of 80%. The crystals were suspended in toluene (6000 mi), and added 
w.th the methyl(2-naphthylsulfonyl)carbamate (208g) prepared in Synthesis Example 10. while stirring, and the reaction 
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....Aiu.o wttB leriuxea ror o nours. wnen tne reaction liquid was cooled to room temperature, white crystals were precip- 
itated. The crystals were collected by filtering under reduced pressure. The crystals were washed with acetonitrile and 
dried under reduced pressure. The target compound (446g) was obtained at a yield of 90%. 
The analysis results of the crystals were as follows. 

5 

Melting temperature: 1 79°C. 

1 H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 * 0.84 (t, 3H), 1 .22 (br.s, 36H), 1.53 - 1.75 (m, 2H), 2.22 (t, 2H), 7.19 (d, 2H), 7.43 (d, 2H), 7.65 - 7.74 (over- 
lapped dd, 1H x 2), 7.95 (d, 1H) ( 8.05 (d, 1H), 8.14 (d, 1H), 8.22 (d, 1H), 8.61 (s, 1H), 8.79 (s ( 1H) 9 73 (s 1H) 
10 IR measurement results (KBr tablet method) 

3300, 2920, 2855, 1690, 1660, 1560, 1520, 1450, 1406, 1160 cm* 1 . 

Synthesis Example 14 

15 Synthesis of N-fg-naphthvlsul^ Compound No. i7.n B ifi) 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-hexadecanol 
(155g) was dissolved in toluene (1250 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (100g) 
was gradually added, and the mixture was stirred at room temperature for 10 minutes, and refluxed for 30 minutes 
so When the reaction liquid was cooled to room temperature, crystals were precipitated. The crystals were collected by 
filtering, washed with toluene, and n-hexadecyl p-nitrophenylcarbamate (240g) was obtained at a yield of 97% 

The crystals were dissolved in tetrahydrofuran (4800 mi), added with 5% palladium carbon (63g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere for 2 hours. 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
25 under reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanol to produce 
n-hexadecyl p-aminophenylcart>amate (1 89g) at a yield of 85%. 

The crystals were suspended in toluene (4000 mi), and added with the methyl(2-naphthylsulfonyl)carbamate 
(223g) prepared in Synthesis Example 10, while stirring, and the reaction mixture was heat-refluxed for 5 hours When 
the reaction liquid was cooled to room temperature, white crystals precipitated. The crystals were collected by filtering 
so under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure The taraet 
compound (272g) was obtained at a yield of 89%. 

The analysis results of the crystals were as follows. 

Melting temperature: 1 83°C. 
35 1 H-NMR measurement results in ppm (in denterated methylsulfoxide) 

6 o 0.84 (t. 3H), 1 .22 (br.s, 26H), 1,54 - 1 .59 (m, 2H), 4.01 (t, 2H), 7.19 (d, 2H), 7.30 (d, 2H), 7.67 - 7.75 (over- 
lapped dd, 1H x 2), 7.96 (d, 1H), 8.06 (d. 1H), 8.15 (d, 1H), 8.22 (d, 1H), 8.61 (s, 1H), 8.77 (s, 1H), 9.47 (s, 1H) 
I R measurement results (KBr tablet method) 

3300, 2920, 2850, 1695, 1552, 1525, 1451, 1410, 1162 cm' 1 . 



40 



Synthesis Example 1$ 



Synthesis Of N'(g-n9PhthYl^ilfonYl)-N , -r4-(n>octadecyloxvcarbonvlamino^h e nvnur ea impound No. 17 n » un 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, p-octadecanol 
(173g) was dissolved in toluene (1250 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (lOOg) 
was gradually added, and the mixture was stirred at room temperature for 10 minutes and then refluxed for 30 minutes. 
When the reaction mixture was cooled to room temperature, crystals precipitated. The crystals were collected by filter- 
ing and washed with toluene, n-octadecyl p-nitrophenylcarbamate (257g) was obtained at a yield of 97%. 

The crystals were dissolved in tetrahydrofuran (5000 mi), added with 5% palladium carbon (63g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere for 2 hours. 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
under reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanol, to produce 
n-octadecyl p-aminophenylcarbamate (203g) at a yield of 85%. 

The crystals were suspended in toluene (4000 mi), and added with the methyl(2-naphthylsulfonyl)carbamate 
(140g) prepared in Synthesis Example 10, while stirring, and the reaction mixture was heat-refluxed for 5 hours. When 
the reaction liquid was cooled to room temperature, white crystals were precipitated. The crystals were collected by fil- 
tering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The tar- 
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get compound (288(3) was obtained at a yield of 90%. 
The analysis results of the crystals were as follows. 
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Melting temperature: 178°C. 

1 H-NM R measurement results in ppm (in denterated methylsulfoxide) 

■ \ ? H j' 122 (br - 8 ' 30H) ' 1 53 * 158 ( m - 2H >- 4 02 (*■ 2H >' 7 ™ to 2H), 7.30 (d. 2H), 7.67 - 7.75 (over- 
lappeddd. 1Hx2).7.94(d. 1H).8.05(d. 1H).8.15(d. 1H).8.21 (d.1H),8.61 (s, 1 H), 8.76 (s, 1 H), 9.46 (s 1H) 
IR measurement results (KBr tablet method) 1 ' 

3300, 2920, 2850, 1695, 1552. 1525, 1451. 1410. 1162 cm- 1 . 

Synthesis Example ^ ft 

Synthesis of N-f2-nflPhtflYl^|fonyl)-N'-f4-(n-eicosvloxvcarhonvl a min 0 1nh P nvn„ r ea fComnmmrt No. 17 . n , gffl 

In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, n-eicosanol (1 82a) 
was dissolved ,n toluene (1250 mi) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate (100a) was 
?! T ' and the mixture was stirred at room ,em Perature for 10 minutes and then heat-refluxed for 30 minutes 
When the reaction liquid was cooled to room temperature, crystals precipitated. The crystals were collected by filtering 
and washed with toluene, n-eicosyl p-nitrophenylcarbamate (270gj was obtained at a yield of 96% 

The crystals were dissolved in tetrahydrof uran (5400 mt), added with 5% palladium carbon (62g), and the mixture 
was vigorously stirred under a pressure of 3 atmospheres in a hydrogen atmosphere for 2 hours. 

After the completion of the reaction, the palladium carbon was removed by filtering, and the solvent was removed 
under reduced pressure, to produce crystals. The crystals were collected and recrystallized from ethanol, to produce 
n-eicosylp-aminophenylcarbamate(2l0g)atayieldof83%. 

The crystals were suspended in toluene (4000 mi), and added with the methyl(2-naphthylsulfonyl)carbamate 
(1 35g) prepared in Synthesis Example 1 0. while stirring, and the reaction mixture was heat-refluxed tor 5 hours When 
the reaction liquid was cooled to room temperature, white crystals were precipitated. The crystals were collected by fil- 
tering under reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure The tar- 
get compound (284g) was obtained at a yield of 88%. 
30 The analysis results of the crystals were as follows. 

Melting temperature: 18rC. 

1 H-NM R measurement results in ppm (in denterated methylsulfoxide) 

. °;?f (tl 3H) ' 1 21 (br8, 34H) ' 1 55 * 1 58 (m ' 2H >" 4 - 01 < 1 ' 2H >- 7 - 1 9 ( d - 2H ). 7 -30 (d. 2H), 7.67 - 7.75 (over- 

lapped dd, 1H x 2). 7.96 (d, 1H). 8.05 (d, 1H), 8.15 (d, 1H), 8.21 (d, 1H). 8.61 (s, 1H), 8.76 (s, 1H). 9.46 (s 1H) 
IR measurement results (KBr tablet method) 

3300. 2920. 2850. 1692. 1695. 1552, 1525, 1451, 1410. 1162 cm" 1 . 

Synthesis Example 17 

Synthesis Of N-(?-naphthy| l ?ulfonYl)-N'-r4-f(n-hexadecvlthio^carbonvi a min^ P h e nvllur fta rr.»m D ound Nn 9 A n B 17) 

i-iJV thr " neCk6d fl8Sk ** ulpf>ed with a dro PP'ng funnel, a thermometer and a reflux condenser, n-hexadecanethiol 
(I65g) was dissolved in acetonitrile (1000 mi). To the solution, p-nitrophenyl isocyanate (100g) was gradually added 
then pyridine (4 mi) was added dropvyise. and the mixture was stirred at room temperature for 10 minutes, and then 
heat-refluxed for 30 minutes. When the reaction mixture was cooled to room temperature, crystals precipitated The 
crystals were collected by filtering and washed with acetonitrile. S-n-hexadecyl p-nitrophenylthiocarbamate (250a) was 
obtained at a yield of 97%. 

The crystals were dissolved in a mixture of concentrated hydrochloric acid (500 m£) and ethanol (500 ml) and 
added dropw.se with an ethanol solution (500 mi) of tin chloride dihydrate (550g). After the completion of the dropwlse 
addition, the mixture was stirred and heated at 90'C for 2 hours. After the reaction liquid was cooled to room tempera- 
ture, the resultant chloride salt was collected by filtering and suspended in water (1000 ml), and the suspension was 
neutralized with triethylamine. The resultant product was collected by suction-filtering and recrystallized from ethanol 
S-n-hexadecyl p-aminophenyl carbamate (200g) was obtained at a yield of 86%. The product was suspended in tolu- 
ene (4000 ml), and added with the methyl(2-naphthylsulfonyl)carbamate (142g) prepared in Synthesis Example 10 
while stirring, and the reaction mixture was refluxed for 5 hours. When the reaction mixture was cooled to room temper- 
ature, white crystals precipitated. The crystals were collected by filtering under reduced pressure. The crystals were 
washed with acetonitrile and dried under reduced pressure. The target compound (287g) was obtained at a yield of 
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. 90%. 

The analysis results of the crystals were as follows. 

Melting temperature: 190°C. 
5 1 H-NMR measurement results In ppm (in denterated methylsulfoxide) 

6 - 0.84 (t, 3H), 1 .25 (br.s. 26H), 1 .49 - 1 .54 (m, 2H), 2.82 (t, 2H), 7.fc2 (d, 2H), 7.35 (d, 2H), 7.67 - 7.75 (over- 
lapped, dd, 1H x 2), 7.96 (d, 1H), 8.05 (d, 1H), 8.15 (d, 1H), 8.22 (d, 1H) ( 8.62 (s, 1H), 8.87 (s, 1H), 10.15 (s, 1H) 
IR measurement results (KBr tablet method) 

3300, 2920, 2850, 1692, 1650, 1552, 1520, 1451, 1405, 1160 cm' 1 . 

10 

Synthesis Exempts 1ft 

Synthesis Qf N-f 2-naPhthYlgul^ (Compound No. 24. n 5 18^ 

15 In a three necked flask equipped with a dropping funnel, a thermometer and a reflux condenser, n-octadecanethiol 
(183g) was dissolved in acetonitrile (1000 mt) in a nitrogen atmosphere. To the solution, p-nitrophenyl isocyanate 
(100g) was gradually added, and then pyridine (4 rr\l) was added dropwise, the mixture was stirred at room temperature 
for 10 minutes and then heat-refluxed for 30 minutes. When the reaction mixture was cooled to room temperature, crys- 
tals precipitated. The crystals were collected by filtering and washed with acetonitrile. S-n-octadecyl p-nifrophenylthio- 

20 carbamate (272g) was obtained at a yield of 99%. 

The crystals were suspended in a mixture of concentrated hydrochloric acid (500 m/) with ethanol (500 m*), and 
then an ethanol solution (500 m£) of tin chloride dihydrate (550g) was added dropwise to the suspension. After the drop- 
wise addition was completed, the mixture was stirred and heated at 90°C for 2 hours. After the reaction mixture was 
cooled to room temperature, the resultant chloride salt was collected by filtering and suspended in water (1000 m£) and 

25 then the suspension was neutralized with triethylamine. The product was collected by suction-filtering and recrystallized 
from ethanol. S-n-octadecyl p-aminophenyicarbamate (231g) was obtained at a yield of 91%. 

The product was suspended in toluene (4000 m£), and added with the methyl(2-naphthylsulfonyl)carbamate (153g) 
prepared in Synthesis Example 10, while stirring, and the reaction mixture was refluxed for 5 hours. When the reaction 
mixtue was cooled to room temperature, white crystals were precipitated. The crystals were collected by filtering under 

30 reduced pressure. The crystals were washed with acetonitrile and dried under reduced pressure. The target compound 
(320g) was obtained at a yield of 89%. 

The analysis results of the crystals were as follows. 

Melting temperature: 1 93°C. 
35 1 H-NM R measurement results in ppm (in denterated methylsulfoxide) 

6 « 0.84 (t, 3H), 1 .21 (br.s, 30H), 1 .49 - 1 .54 (m, 2H), 2.83 (t. 2H), 7.22 (d, 2H). 7.35 (d, 2H), 7.67 - 7.75 (over- 
lapped dd, 1H x 2), 7.96 (d, 1Hy. 8.05 (d, 1H), 8.15 (d, 1H), 8.22 (d, 1H), 8.61 (s, 1H), 8.88 (s, 1H), 10.15 (s, 1H) 
IR measurement results (KBr tablet method) 

3300, 2920, 2850, 1692, 1650, 1552, 1520, 1451, 1405, 1160 cm" 1 . 

40 

Example 1Q 

A thermoserisitive reversible recording sheet was prepared and tested by the same procedures as in Example 1 
with the following exceptions. 

45 in the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl)-N ; -[4-(n-octadecanoylamino)phenyl]urea 
was replaced by N-(2-naphthylsu!fonyl)-N'-[4-(n*octadecanoylamino)phenyqurea (Compound No. 16, n « 17). 
The test results are shown In Table 2. 

Example H 

50 

A thermosens'rtive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
. with the following exceptions. 

In the preparation of the dispersion B, the N-(2-naphthylsulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N^-naphthylsulfonyO-N'-^-^-eicosanoylaminoJphenyqurea (Compound No. 16, n = 19). 
55 The test results are shown in Table 2. 
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Example 12 



A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

5 in the preparation of the dispersion B, the N^a-naphthylsulfonylJ-N^-fn-octadecanoylaminoJphenyllurea was 

replaced by N-(2-naphthylsu!fonyl)-N , -[4-(n-docosanoylamino)phenyl]urea (Compound No. 16, n « 21). 
The test results are shown in Table 2. 

Example 13 

10 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

In the preparation of the dispersion B, the N-(2-naphthylsulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N^-naphthylsuIfonyO-N'-K^n-hexadecyloxycarbonylaminoJphenyllurea (Compound No. 17, n = 16). 
1 s The test results are shown in Table 2. 

Example 14 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
20 with the following exceptions. 

In the preparation of the dispersion B, the N-(2-naphthylsulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N-(2-naphthylsulfonyl)-N'-[4-(n-octadecyIoxycarbonylamino)phenyl]urea (Compound No. 17, n « 18). 
The test results are shown in Table 2. 

25 Example 15 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

In the preparation of the dispersion B, the N-(2-naphthylsulfonyl)-N*-[4-(n-octadecanoylamino)phenyl]urea was 
30 replaced by N^-naphthylsulfonyO-N'-^-fn-eicosyloxycarbonylaminoJphenylJurea (Compound No. 17, n =» 20). 
The test results are shown in Table 2. 

Example 16 

35 A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

In the preparation of the dispersion B, the N-(2-naphthylsulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N^-naphthylsulfonyO-N'-^-tfn-hexadecylthioJcarbonylaminoJphenylJurea (Compound No. 24, n - 16). 
The test results are shown in Table 2. 

40 . 

Example 17 

A thermosensitive reversible recording sheet was prepared and tested by the same procedures as in Example 10 
with the following exceptions. 

45 In the preparation of the dispersion B, the N-(2-naphthylsulfonyl)-N , -[4-(n-octadecanoylamino)phenyl]urea was 
replaced by N-(2-naphthylsulfonyl)-N , -[4-{(n-octadecylthio)carbonylamino}phenyl]urea (Compound No. 24, n = 18). 
The test results are shown in Table 2. 

In each of Examples 10 to 17, the repeats of the color-development and the color-erasion of the images were 
smoothly carried out many times. Accordingly, it was confirmed that the thermosensitive reversible recording material 
so containing the color-developing compound of the present invention can be employed repeatedly. 
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55 

The compounds of Compound No. 1 6, No. 1 7 and No. 28. prepared in Synthesis Examples 1 1 to 1 8 were fully iden- 
tified novel compounds. Also, as Table 2 clearly shows, when the compounds of the present invention are used as a 
color developing agent, for the thermosensitive reversible recording material, It was confirmed that the resultant color 
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density of color-developed images was higher and the resultant color density of color-erased Images was lower than 
those of the conventional dye type thermosensitive reversible recording materials, no increase in color density of the 
coior-erased images after the 50 time repeated color-developing and erasing test was formed, and a high contrast was 
obtained. 

5 

Example 18 

To the super calender-treated thermosensitive recording layer in each of Examples 10 to 17, an overcoat layer- 
forming procedure was applied as explained below. 

10 

17) Formation of overcoat layer 

On the thermosensitive recording layer, an ultraviolet ray-curable urethane acrylate resin (Unidic® 17-824-9, made 
by Dainiphon Insatsukagaku K.K.) was coated in a dry amount of 2 g/m 2 by using an offset printer, and then ultraviolet 
is rays were irradiated from an ultraviolet ray-curing apparatus having one 1.2 kW mercury lamp to the coating layer at a 
. distance of 10 cm from the lamp, at a transportation velocity of 15 m/minute, to form an overcoat layer. 

The results of the color-developing and erasing test, the storage test, and repeated color-developing and erasing 
test applied to the resultant thermosensitive reversible recording sheets were approximately identical to those shown in 
Table 2. Also, it was confirmed that the 50 time-repeated color-developing and erasing procedures did not cause the 
20 coating layer to be cracked or peeled. 

Example 19 

A thermosensitive reversible recording material was produced by the following procedures. 

(1) Preparation of dispersion A 



Component 


Amount (part) 


3-dibutylamino-6-methyl-7-anilinofluoran 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



35 

The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average size 
of the particles reached a level of 1 urn or less. 



(?), Preparation of dispersion P 


Component 


Amount (part) 


N^-naphthylsulfonylJ-N'-^^n-octadecanoylaminoJphenylJurea (Compound No. 16, wherein n a 
17) 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



so The above-mentioned composition was pulverized to an extent such that the average size of the particles reached 
to a level of 1 \irr\ or less. 



55 
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Component 


Amount (part) 


DNp-methylben2yl oxalate ester 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



16 



20 
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-~ 

30 f6) Super CfllflhdertrAaf^ftnt 
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Example 20 



with^rcSnT^eZs 3 ^ ,6Sted * the — - «" Sample 19 

In the formation of the overcoat layer, the polyester acrylate (Aronix® M-8030. made by Toa Qosei K.K.) was 
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replaced by a urethane acrylate (trademark: BS 551 , made by Arakawa Kagaku K. K.), and the polyester acrylate (Aro- 
nix® M-6200, made by Toa Gosei K.K.) was replaced by a tripropyleneglycol diacrylate (Kayad® TPGDA, made by 
Nihon Kagaku K.K.). 

. The test results are shown in Table 3. 

5 

Example 21 

A thermosensltive reversible recording sheet was prepared and tested by the same procedures as In Example 20 
with the following exceptions. 

10 In the formation of the overcoat layer, the polyester acrylate (Aronix® M-8030, made by Toa Gosei K.K.) was 
replaced by urethane acrylate (trademark: EB 292, made by Daiya UCB), and the polyester acrylate (Aronix® M-6200, 
made by Toa Gosei K.K.) was replaced by a dipentaerythritol pentaacrylate (Kayarad®. D-2 1 0, made by Nihon Kagaku 
K. K.) . 

The test results are shown in Table 3. 

15 

Example 22 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 

1 9 except that the overcoat layer was formed by the following procedures. 

20 The thermosensitive recording layer was coated with an ultraviolet ray-curable urethane acrylate resin (Unidic® 1 7- 
824-9, made by Dainihon Insatsukagaku K.K.) by an offset printer, to form a coating layer in a dry amount of 2 g/m 2 . 
Onto the coating layer, ultraviolet rays were irradiated by using an ultraviolet-ray curing apparatus having one 1 .2 kW 
mercury lamp at a distance of 1 0 cm from the lamp and at a transportation velocity of 1 5 m/minute, to form an overcoat 
layer. 

2S The test results are shown in Table 3. 
Example 23 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
30 22, except that in the formation of the overcoat layer, the ultraviolet ray-curable urethane acrylate resin (Unidic® 17- 
824-9, made by Dainihon Insatsukagaku K.K.) was replaced by an ultraviolet ray-curable epoxy acrylate resin (Unidic® 
7-127, made by Dainihon Insatsukagaku K.K.). 

The test results are shown in Table 3. 

3s Example 24 

A thermosensitive reversible recording material was produced by the same procedures as in Example 19, except 
that in the preparation of the dispersion B ( the N-(2-naphthylsulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea (Com- 
pound No. 16 wherein n * 17) was replaced by N-fp-methoxybenzenesulfonyO-N'-^-^n-octadecanoylaminoJphe- 
40 nyl]urea (Compound No. 1 wherein n « 17). 

The test results are shown in Table 3. 

Example 25 

45 A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
.1 9, except that the overcoat layer was formed by the following procedures. 

A coating liquid for the overcoat layer was prepared by mixing 70 parts of ground calcium carbonate (trademark: 
NS-1000, made by Nitto/unkakogyo K.K.) with 100 parts of an urethane acrylate emulsion (solid content: 40%, trade- 
mark: FM 90, made by Arakawa Kagaku K.K.) and 40 parts of water, and agitating the mixture. The coating liquid was 
50 coated on the intermediate barrier layer mentioned in Example 19, section (5), and dried, to form a dry coating layer 
having a dry weight of 2.5 g/m 2 . To the resultant coating layer, the electron beam irradiation was applied under the same 
conditions as in Example 19, section (7), to form an overcoat layer. 
The test results are shown in Table 3. 

55 Example 26 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 

20 except that in the preparation of the dispersion A, the 3-dibutyiamino-6-methyl-7-anilinofluoran was replaced 3-(4- 
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aieinyiamino-2-etnoxypnenyt)-3-(l-et^ 
The test results are shown in Table 3. 



Comparative Example 7 

5 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
19 except that in the preparation of the dispersion B, the N^-naphthylsulfonyO-N'-^^n-octadecanoylaminoJphe- 
nyl]urea (Compound No. 1 wherein n * 17) was replaced by N-(4-hydroxyphenyl)-N'-n-octadecylurea. 

The test results are shown in Table 3. 

10 

Comparative Example 8 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
19 except that the intermediate barrier layer was omitted, and the formation of the overcoat layer was carried out in the 
is following manner. 

A coating liquid for the overcoat layer was prepared by mixing 250 parts of an aqueous polyvinyl alcohol solution 
(solid content: 10%, made by Nihon Qosei K.K., GL-05) with 50 parts of a clay dispersion (solid content: 50%, made by 
Engelhart Co., Hf clay), and agitating the mixture. The coating liquid was coated on the same thermosensitive record- 
ing layer as that mentioned in Example 19, section (4), and dried to form an overcoat layer having a dry weight of 4 
20 g/m 2 . 

Also, in the preparation of the dispersion B, the N-(2-naphthylsulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea 
(Compound No. 16 wherein n * 17) was replaced by N^p-toluenesulfonyO-N'-K^-octadecanoylaminoJphenylJurea. 
The test results are shown in Table 3. 
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From Table 3, it is clear from the comparison of Examples 19 to 26 to Comparative Examples 7 and 8 that in the 
thermosensitlve reversible recording materials of the present invention, the resultant colored images have a high color 
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•retention and the color density of the color-erased images after the repeated test does not increase, compared with 
those of the conventional thermosensitive reversible recording materials. 

Also, the repeat durability of the thermosensitive recording layer can be enhanced by forming thereon an overcoat 
layer comprising the electron-beam or ultraviolet-ray cured polymer. 

5 

Example 37 

A thermosensitive reversible recording material was produced by the following procedures. 
10 (1) Preparation of dispersion A 



Component 


Amount (part) 


3-dibutylamino-6-methyl-7-aniiinofluoran 


20 


10% polyvinyl alcohol solution 


10 


Water 


70 



20 The above-mentioned composition was pulverized by using a sand grinder to an extent such that the average size 
of the particles reached a level of 1 jim or less. 

{2\ Preparation of di spersion B 



25 





Component 


Amount (part) 




N-(p-methoxybenzenesulfonyl)-N'-[4-(n-octadecanoylamino)phenyl]urea (Compound No. 1 , 
wherein n ■ 17) 


20 


30 


1 0% polyvinyl alcohol solution 


10 




Water 


70 



The above-mentioned composition was pulverized to. an extent such that the average size of the particles reached 
35 to a level of 1 \irr\ or less. 

(3) Preparation of dispersion C 



40 


Component 


Amount (part) 




Di-p-methyibenzyl oxalate ester 


20 




10% polyvinyl alcohol solution 


10 


45 


Water 


70 



The above-mentioned composition was pulverized to an extent such that the average size of the particles reached 
a level of 1 urn or less. 

so (A) Formation of reversible thermosensitive recording laver 

A coating liquid was prepared by mixing 75 parts of the dispersion A, 140 parts of the dispersion B and 140 parts 
of the dispersion C with 8 parts of calcined day 2 parts of a 25% paraffin wax emulsion and 170 parts of an aqueous 
solution of 10% of polyvinyl alcohol, and agitating the mixture. The coating liquid was coated in a dry coating amount of 
55 5.0 g/m 2 on a polyester film having a thickness of 75 \xxn, and dried to form a reversible thermosensitive recording layer. 
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(5) Formation of overcoat laver 



A coating liquid for an overcoat layer was prepared by mixing 50 parts of a kaoiinite clay dispersion (solid content: 
60%) with 350 parts of an 1% aqueous modified polyvinyl alcohol solution, 220 parts of a 1% aqueous casein solution, 
5 2 parts of a 25% paraffin wax emulsion, 10 parts of a dimethylol urea cross-linking agent and 35 parts of water, and 
agitating the mixture. The coating liquid was coated on the reversible thermosensitive recording layer and dried to form 
an overcoat layer in a dry amount of 1 .5 g/m 2 . 

(6) Super calender treatment 

10 

The thermosensitive recording sheet produced as mentioned above was subjected to a smoothing treatment by a 
super calender, and the Bekk smoothness of the surface of the thermosensitive recording layer was adjusted to 3000 
to, 5000 seconds. A thermosensitive reversible recording material was obtained. 

The above-mentioned thermosensitive reversible recording material was subjected to the same tests as in Example 
75 1, except that in the repeated color-developing and erasing test, the color-developing and erasing procedures were 
repeated 30 times. The test results are shown in Table 4. 

Example 29 

so A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27 except that in the preparation of the dispersion B, the N-(p-methoxyben2enesulfoyl)-N'-[4-(n-octade- 
canoylamino)phenyl]urea (Compound No. 1 wherein n * 17) was replaced by N-(p-methoxybenzenesulfonyl)-N'-[4-(n- 
eicosahoylamino)phenyl]urea (Compound No. 1 wherein n ■ 19). 
The test results are shown in Table 4. 

25 

Example 39 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27, except that in the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl)-N'-[4-(n-octade- 
30 canoylamino)phenyl]urea (Compound No. 1 wherein n « 17) was replaced by N-O-naphthylsulfonyO-N'^-^ 
canoyhaminojphenyllurea (Compound No. 16 whereinn = 17). 

The test results are shown in Table 4. 

Example 30 

36 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27, except that in the preparation of the dispersion B, the N-(p-methoxyben2enesulfonyl)-N'-[4-(n-octade- 
canoylamino)phenyl]urea (Compound No. 1 wherein n » 17) was replaced by N-(p-methoxybenzenesulfonyl)-N , -f4-(n- 
octadecyloxy-carbonylamino)phenyl]urea (Compound No. 10 wherein n » 18). 
40 The test results are shown in Table 4. 

Example 31 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
45 27, except that in the preparation of the dispersion B, the N-(p-methoxybenzenesulfonyl)-N-[4-(n-octade- 
canoylamino)phenyl]urea (Compound No. 1 wherein n =» 17) was replaced by N-(2-naphthylsulfonyl)-N'-[4-(n-pentade- 
cylthio-carbonylamino)phenyl]urea (Compound No. 25 wherein n « 15). 
The test results are shown in Table 4. 

so Example 3E 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27 except that in the preparation of the dispersion A, the 3-dibutylamino-6-methyl-7-anilinofluoran was replaced by 3- 
dibutylamino*7-(o-chloroanilino)fluoran. 
55 The test results are shown in Table 4. 
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comparative Example 9 
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A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27, except that In the preparation of the dispersion B, the N-(p-methoxybenzenesu!fonyl).N44<n-octede- 
canoylamino)pheny]urea (Compound No. 1 wherein n = 17) was replaced by N-(p-methoxybenzenesulfonyl).NW4-(n- 
pentanoy)-amino)phenyl]urea. v 

The test results are shown in Table 4. 



Comparative Example 10 



A thermosensitive reversible recording material was produced and tested by the same procedures as In Example 
27, except that in the preparation of the dispersion B, the N.(p-methoxyben 2 enesulfonylj.N ! -[4.(n-octade. 
23^^ (Compound No, 1 wherein rr. 17) was replaced by.N.(1.naphthylsulfonyl).N J .[4.(n.decanoy|. 

16 The test results are shown in Table 4. 

Comparative Eynmpjft ^ 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
20 27, except that in the preparation of the dispersion B, the N-(p.methoxybenzenesulfbnyl>N44-(n-octade- 
canoylamino)phenyl]urea (Compound No. 1 wherein n = 17) was replaced by N.(4-hydroxyphenyl)-N'-n-octadecyl urea 
The test results are shown in Table 4. 

Comparative Example 12 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27, except that in the preparation of the dispersion B, the N.(p-methoxybenzenesulfonyl)-N44-(n-octade- 
canoylammo)phenyOurea (Compound No. 1 wherein n * 1 7) was replaced by gallic acid. 
The test results are shown in Table 4. 

Comparative Example 1 3 

A thermosensitive reversible recording material was produced and tested by the same procedures as in Example 
27, except that in the preparation of the dispersion B, the N-(p-methoxybenzenesulfonylVN44-(n-octade- 
canoylamino)phenyl]urea (Compound No. 1 wherein n = 1 7) was replaced by ascorbic acid 
The test results are shown in Table 4. 
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55 

As is clear from the comparison of Examples 27 to 32 with Comparative Examples 1 1 to 13, the colored images 
formed on the thermosensitive reversible recording materials of the present invention had a higher contrast than that of 
the colored images formed by using, as a color developing agent, a conventional phenol compound having a long chain 
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alky! group, gallic acid or ascorbic acid, and exhibited an excellent color retention. 

Also, it is clear from the comparison of Examples 27 to 32 with Comparative Examples 9 and 1 0 that Only when the 
sulfonyt urea compound used as a color-developing agent for the thermosensitive reversible recording material of the 
present invention had a long chain alkyl group having 1 1 carbon atoms or more in total, the sulfonylurea compound can 
s exhibit a color-developing and erasing activity. 

Industrial Applicability 

The thermosensitive reversible recording material of the present invention can form thereon colored images on a 
io white ground, and the colored images have a high contrast and an excellent color retention. Further, in the thermosen- 
sitive reversible recording material of the present invention, an overcoat layer formed on the thermosensitive recording 
layer and optionally, an intermediate barrier layer formed between the thermosensitive recording layer and the overcoat 
layer can impart a high practical durability for the repeated color-developing and erasing procedures applied to the ther- 
mosensitive recording layer. Accordingly, the thermosensitive reversible recording material of the present invention is 
75 very valuable in practice. 

Claims 

1 . A thermosensitive reversible recording material comprising: 

20 

a substrate sheet, and 

a thermosensitive recording layer formed on the substrate sheet and comprising a colorless or light colored dye 
precursor and a color-developing agent capable of reversibly color-developing and erasing the dye precursor, 

25 characterized in that the color-developing agent comprises at least one aromatic compound of the general 

formula (1): 



0 

35 wherein R 1 represents a member selected from the class consisting of a naphthyl group, and a phenyl group sub- 
stituted with at least one lower alkoxy group, and Y represents a member selected from the class consisting of diva- 
lent groups of the formulae: 

40 



45 



50 
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NHC-, -SCNH-, -CNHC-, -NHCNH-. 
ii ii ii /i n 

0 0 0 0. . 0 



10 
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0 0 0 



- S -NHCNHSO 
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0 



15 



20 
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li 
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0 
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il 
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II 
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OSO,-, -NHCNH-, and -N=CH., 
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s 



26 



and n represents an integer of 1 1 to 30. 



2. The thermosensitive reversible recording material as claimed in claim 1, wherein the thermosensitive recording 
30 layer is coated with an overcoat layer comprising, as a principal component, a polymeric material. 

3. the thermosensitive reversible recording material as claimed in claim 2, wherein the polymeric materia! for the 
overcoat layer is a curing product of an electron-beam or ultraviolet-ray curable unsaturated organic compound with 
electron-beam or ultraviolet-ray irradiation. 

35 

4. The thermosensitive reversible colored image-recording material as claimed in claim 2, wherein an intermediate 
barrier layer comprising, as a principal component, a film-forming polymer is formed between the thermosensitive 
reversible recording layer and the overcoat layer. 

40 5. The thermosensitive reversible colored image-recording material as claimed in claim 3, wherein the electron-beam 
or ultraviolet-ray curable unsaturated organic compound is selected from the class consisting of: 

(1) acrylate and methacrylate compounds of aliphalic alcohols, cycloaliphatic alcohols, aromatic moiety-con- 
taining aliphatic alcohols, and polyalkylene glycols; 
45 (2) acrylate and methacrylate compounds of addition reaction products of aliphalic, cycloaliphatic and aromatic 

moiety-containing aliphalic alcohols with alkyleneoxides; 

(3) polyacryloyl and polymethacryloyl alkylphosphate esters; 

(4) reaction products of polybasic acids with polyols and at least one member selected from the group consist- 
ing of acrylic acid and methacrylic acid; 

so (5) reaction products of isocyanate with polyols and at least one member selected from the group consisting of 

acrylic acid and methacrylic acid; 

(6) reaction products of epoxy compounds with at least one member selected from the group consisting of 
acrylic acid and methacrylic acid; and 

(7) reaction products of epoxy compounds with polyols and at least one member selected from the group con- 
55 sisting of acrylic acid and methacrylic acid. 

6. The thermosensitive reversible recording material as claimed in claim 2 or 3, wherein the overcoat layer further 
comprises at least one member selected from pigments and waxes. 
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...» uiwrnosensmve reversioie recording material as claimed in claim 2 or 3, wherein the overcoat layer has 
weight of 1 to 30 g/rrr. 

8. The thermopositive reversible recording material as claimed in claim 1 , wherein R 1 in the formula (I) represents 
s member selected from the class consisting of the groups of the formulae: 



C!l 3 0 \ C,H*0 



15 



20 



25 



30 





C | II 9-0 





and 

<5> 



9. The thermosensitive reversible recording material as claimed in claim 1 . wherein the aromatic compound of the for 
mula (I) is selected from the class consisting of the compounds of the formulae (2) and (3): 



0 

CII.O-^^J-NHWH-^-X^CH.^-CH. ( 2 ) 

as 0 0 

and 

0 



40 



fO-J-^'-O-X-fCH.V- CH, ( 3 j 



W 0 0 



45 in which formulae (2) and (3), X represents a group of the formula: 
or 

and n represents an integer of 1 5 to 20. 
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